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Instruments 


M. F. BEHAR, Editor 


Instrumentation 


pte weeks from the time of writing these lines—one 
week after they are read by our subscribers—the first 
national Instrument Conference and Exhibit will open its 
doors. We have been asked to “open” it on paper. 

At this time we have at hand advance copies of only a 
few special technical papers. We have no advance copies of 
the “keynote speeches” by Society officials and distinguished 
guests; hence no means of knowing what keynotes will be 
struck. 

But TOMORROW is keynote enough! 

It was nearly two years ago—when “tomorrow” evoked 
fervent hopes of the many blessings of peace—that “Instru- 
mentation for Tomorrow” was adopted as the name and 
theme of the Conference and Exhibit. Now . . . peace is 
here—though only in the sense that the world’s most 
powerful nations are not destroying each other’s cities. 
Nevertheless, one can dream; one can hope; one can preach; 
one can plan; one can design; one can even invest money 
and effort in tomorrow’s instrumentation. 

That is precisely what the Conference and Exhibit repre- 
sent: not only dreams, hopes and exhortations, but definite 
plans and designs—and the resultant tangible products 
yielding improved performance. Some of these products will 
be exhibited by their manufacturers (and we hope that no 
readers will quibble that these are devices of “today,” not 
of “tomorrow’’) ; others will be described by their designers 
in technical papers reporting various war-time instrument 
developments which have peace-time possibilities. The Amer- 
ican Society of Mechanical Engineers sessions will be large- 
ly devoted to disclosures of war-time developments; the 
Physical Society of Pittsburgh session will be entirely de- 
voted to such disclosures. 

It seems to us, therefore, that the TOMORROW keynote, in- 
sofar as these new methods and new devices are concerned, 
is not a Jules Verne or H. G. Wells keynote but a keynote 
of the IMMEDIATE FUTURE. 

It seems to us, moreover, that this is as it should be: 
because the thousands of visitors will derive APPLICABLE 
benefits; and because such a keynote will help assure the 
success of the 1947 Conference and Exhibit. 

With this practical meaning of “tomorrow” in mind, we 
no longer hesitate to “open” the Conference. Our dominant 
thought is that the Conference will accomplish definite re- 
sults, observable in the immediate future as an enhance- 
ment of the importance of the functions assigned to (A) 
instruments and (B) Instrument Men. 


(A) The increasingly-important functions assigned to 
measuring and automatic-control instruments will be: 

1. Minimizing the sum total of human drudgery, espe- 
cially in eliminating repetitive operations and particularly 
in automatic dimensional gaging, automatic inspection of 
products, automatic grading, etc.; 

2. Creating new and better kinds of jobs; 

38. Bettering working conditions; 

4. Labor saving in the sense of increasing productivity 
bringing about higher wages together with higher profits 
and lower prices; 

5. Fuel saving and electric-energy saving in utilization, 
together with development of nuclear-fission piles as a prac- 
tical new source of energy; 

6. Materials saving; 
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7. Prolonging the service-life of processing equipment; 

8. Increasing production from processing equipment; 

9. Better quality of product; 

10. Uniformity of product; 

11. Minimization (sometimes total elimination) of re 
jects; 

12. Minimizing reliance on human watchfulness; 

13. Accident prevention; 

14. Accelerating the conversion of batch processes to 
continuous processes; 

15. Closer and closer control in both senses: 
control and (b) automatic control; 

16. Great improvements in services rendered to the pub 
lic by all of the fiercely competing transportation industries; 

17. Ditto for the communications industries; 

18. Continued improvements in meteorology, navigation, 
geophysical sciences, biological sciences, preventive and 
curative medical practices . . . and numerous other non 
industrial fields depending increasingly on instruments; 

19. Creating new industries and rehabilitating and ex 
panding old industries. 


(B) There will likewise be, in the immediate future, an 
enhancement of the functions assigned to the Instrument 
Man, be his title “mechanic in Section 6 of Department 17” 
or “President and General Manager.” We shall not attempt 
to classify these human functions because many of them 
are naturally related to the foregoing list of instrument 
functions, and because to go beyond this province would 
necessitate dealing in boresome generalities. We feel safe 
in predicting specifically that the enhanced importance of 
the functions of Instrument Men resulting from the Confer- 
ence will be accompanied by: 

1. Enhanced status—increased recognition by others and 
increased pride in one’s own job regardless of title. 

2. Greater stability of employment—less and less de- 
pendence on “politics” or on the fortunes of wars between 
rival factions. 

3. Relatively higher percentual raises in pay—we say 
“relatively” because the specific prediction we have in mind 
is that Instrument Men’s salaries and wages will first catch 
up with the rest of the increases. Afterward . . . well, per 
haps this will be a mission for the 1947 Conference to 
accomplish! 

4. Closer association of Instrument Men with one an 
other through the expansion of existing ISA Local Sections 
and the formation of many new ISA Local Sections. 

5. Closer association of instrument-minded engineers 
technicians, scientists, executives, educators, etc., with one 
another through greater official interest in Measurement 
and Control within existing societies. (A shining example 
is the IIRD of the ASME, which George A. Stetson, Editor 
of Mechanical Engineering, calls “a technical society within 
an engineering society.) 

6. An enormous increase in instrument education—and 
by “enormous” we mean a 50% or perhaps 75% quantitative 
increase based on 1947 enrollments as compared to 1946 en 
rollments in courses on Instrumentation subjects. 

7. A corresponding — but not measurable 
improvement in instrument education: more basic prin- 
ciples, such as dynamics, rather than more hours devoted 
to teaching special skills. MFB 


(a) product 


qualitative 
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Fig. 1. 


General view of automatic-control installation. 


Automatic Control of the Neutralization 


of Nitric Acid With Ammonia 


By S. A. HARVEY, Works Manager, and P. R. EWALD, Electrical Engineer, 
Tennessee Valley Authority, Wilson Dam, Alabama 


ABSTRACT 


Large-scale neutralization can often 
be a delicate procedure whether carried 
out manually or automatically. After a 
number of trials using conventional 
neutralization methods which resulted 
in difficult operation and appreciable 
losses, the TVA Nitrate Plant adopted 
the two-step system described here 
which greatly simplified operation and 
increased the capacity of the equipment 
from 300 tons per day to 500 tons per 
day. 

THE PROCESS 


N the TVA plant the production of 
[ eamcatnm nitrate involves the neu- 

tralization of. nitric acid with anhy- 
drous ammonia. The pH of the liquor is 
used as the basis of control. As shown 
by Fig. 2, there is a large change in pH 
as the equivalent proportion of am- 
monia is approached. Experience showed 
that in batch operation an excessive 
amount of operator attention was need- 
ed to neutralize a tank, particularly as 
the desired pH of 6.4 was approached. 
In continuous operation, supply fluctu- 
ations made it impossible to manually 
hold the neutralizer tanks at the desired 
pH without frequent overruns to high 
pH. In automatic operation, attempts 
to complete neutralization in one step 
showed that because of the steepness of 
the pH vs. concentration curve at pH 
6.4, the high rates of flow used, and 
the difficulty of complete mixing, fre- 
quent momentary overruns to high pH 
could be expected. This resulted in loss 
of ammonia at the high pH, and was 
further complicated by foaming which 
developed at pH higher than 2. The re- 
sult of these experiences was installa- 
tion of the two-stage control system de- 
scribed here. 


Page 500—Jnstruments—Vol. 19 


The neutralization of the nitric acid 
is accomplished in two steps as shown 
in Fig. 2. In the first step, approximate- 
ly 42% nitric acid at 25 gpm. and some- 
what less than its equivalent of anhy- 
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Fig. 2. Typical curve for the titration of 
nitric acid with ammonium hydroxide. 


drous ammonia at 20 to 50°F. and 25 
to 40 lbs./in.2 are fed simultaneously 
through perforated distributing pipes 
into tanks which are 10 ft. in diameter 
and 10 ft. deep (5,900 gallons). The 
tanks are provided with internal steam 
coils to supplement the heat of reaction 
and thus to evaporate part of the water 
from the solution. From these tanks, 
one of which is shown in Fig. 3, the 
partly neutralized solution flows by 
gravity to an adjusting tank where the 


final addition of ammonia is made. This 
tank is 16 ft. in diameter and 5 ft. deep 
(7,500 gallons) and is equipped with a 
2-hp. mixer. From the adjusting tank 
the practically neutral solution of am- 
monium nitrate is drained into storage 
tanks. 


CONTROL OF INITIAL STEP IN THE 
NEUTRALIZATION 


Most of the ammonia required for 
neutralization of the nitric acid is added 
in the first step of the process. The heat 
liberated by the reaction, together with 
that introduced through the steam coils, 
causes boiling of the solution with re- 
sultant formation of a foam which com- 
plicates the control of this step in the 
neutralization. 

A portion of the partly neutralized 
solution from each unit of the installa- 
tion is diverted from the overflow line 
to a catch basin as may be seen in Fig. 
3. Several small holes below the main 
opening to the overflow pipe, as shown 
in Fig. 3, insure the continuous flow of 
liquid to the electrode assembly during 
liquid level fluctuations in the tank. 
Water cooling of the sample brings the 
temperature to about 160°F., which is 
within the effective temperature range 
of the glass electrode used (125-200°F.). 

Each pair of electrodes, along with 
its temperature compensator, is con- 
nected to a strip chart recording pH 
controller, with a chart speed of 1 inch 
per hour and a pH range of 0 to 8. The 
control slide-wire covers 40% of the 
full scale range. The controller, pro- 
vided with adjustable positioning and 
floating actions, operates a 4” electric- 
motor-driven valve which regulates the 
input of ammonia. 

Satisfactory operation in the initial 
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step of the process without mechanical 
mixing has been obtained in the pH 
range 0.6 to 1.4. At higher pH, fre- 
quent overshoots take place with re- 
sultant loss of ammonia and excessive 
foaming. This foaming would often 
cause the tank to overflow, sometimes 
violently. At lower pH, small errors in 
measurement are reflected as substan- 
tial deviations in the proportioning of 
the reactants. 

The pH is kept within the control 
range with the control set for a posi- 
tioning range of about 15% of the con- 
troller range and for a fairly slow 
floating rate. The narrow positioning 
range is appropriate because of the rel- 
atively large capacity of the tank and 
the small change of the pH with 
changes in the composition of the solu- 
tion near the control point (Fig. 2). 
The slow floating rate is desirable be- 
cause of random fluctuations in the 
composition of the solution due to in- 
complete mixing. 


CONTROL OF FINAL STEP IN THE 
NEUTRALIZATION 


The final addition of ammonia is con- 
trolled by a system similar to that used 
for the initial step in the process. The 
recording pH controller for the final 
step in the neutralization is a 24-hour 
round-chart type with a pH range of 2 
to 12 and a control slide-wire which 
covers 20% of the full scale range. For 
this step, the controller drives a 1” 
electric motor-driven valve to regulate 
ammonia input. 

Because of requirements in subse- 
quent operations, final adjustment is 
made to pH 6.4, which represents. a 
slight excess of ammonia. The pH is 
held to within +0.1 pH unit of the con- 
trol point with the control set for a po- 
sitioning range of about 150% of the 
controller range and with a relatively 
high floating rate. The wide positioning 
range is necessary because of the sen- 
sitivity of pH to changes in the compo- 


sition near the control point (Fig. 2), 
and the rapid floating rate is permis- 
sible because of the thorough mixing in 
the adjusting tank. 


SOME INSTALLATION PROBLEMS 


The neutralizing equipment is housed 
in a structure that was not designed for 
this type of operation. The fumes and 
water vapor from the material in proc- 
ess saturate the air in the building (see 


= 


Fig. 4. 





photographs, especially Fig. 5) and 
condense on the equipment as a corro 
sive and conductive film, forming short 
circuits for the sensitive electronic 
equipment used. It is necessary, there- 
fore, to maintain a protective coating 
on all exposed surfaces and to keep the 
instrument housings tightly closed. The 
heat from the motors and vacuum tubes 
keeps the temperature inside the re 
corder-controller cases above the dew 


Electrode installation for neutralizer tanks. 
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point. Heat is provided in the electrode 
housings by electric light bulbs. 

The accumulation of foam in, as well 
as corrosion of, the electrode chambers 


Electrode installation for adjusting tank. 


was eliminated by designing special 
stainless steel chambers having open 
spouts for the overflow, as may be seen 
in Figs. 4 and 5. 


The catch basin located at the sa; 
ple point was found necessary in | 
process because of impurities in + 
acid from brick absorption towers. It 
designed as a conical trap from which 
the sediment may be drained off at th, 
bottom. 

A general view of the installation js 
shown in Fig. 1. 


IMPROVEMENT IN OPERATION 


The neutralizing equipment was 0) 
iginally designed for batch operation at 
300 tons output per day. Changing to a 
continuous system permitted an increase 
to 500 tons per day using the sam 
equipment. The automatic system per 
mitted the increase with no additiona 
personnel; in fact, the burden on th: 
neutralizer operators was greatly de 
creased. Use of the system described 
prevented pH overruns beyond 7 with 
attendant loss of free ammonia as ex- 
perienced in manual or single step au- 
tomatic operation. Installation of the 
system in 1942 proved to be timely with 
increased production and manpower at 
a premium. 
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A High-precision One-inch Electrical Extensometer 


By H. M. MAHAN, Northrop Aircraft, Inc., Hawthorne, Calif. 
and Wm. B. WARREN, Statham Laboratories, Los Angeles, Calif. 


of strain in large structures, the 

logical instrument appeared to be 
one which embodied the simplicity and 
sensitivity of the electrical resistance 
strain gage. The bonded-wire strain 
gage has reached a high degree of de- 
velopment as an efficient tool for meas- 
urement both of dynamic and short- 
term static strain. It is the purpose of 
this article to describe a gage applica- 
ble to long-term studies, which retains 
the simplicity and sensitivity of the 
bonded-wire strain gage. 

The requirement was for an instru- 
ment which could measure with ex- 
treme precision the distance between 
numbers of pairs of gage points on the 
subject structure, at any time during 
a test period which would extend over 
months. The resultant instrument is 
a joint development of the Northrop 
Aircraft Company and of Statham 
Laboratories and embodies an adapta- 
tion of the Statham gage manufactured 
by Statham Laboratories. 

The Statham gage embodies a series 
of four fine-wire elements mounted 
under initial stress between a fixed 
frame and a movable armature and 
electrically connected in the form of 
a Wheatstone bridge. Movement of the 
armature with respect to the frame 
causes two of the bridge elements to 


i conducting some long-term studies 
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increase in resistance and the other 
two (diagonally-opposite) simultane- 
ously to decrease in resistance, thus 
producing a fourfold amplification. 
Since all four arms of the bridge are 
close to one another and since complete 
electrical symmetry exists, a high de- 
gree of stability is attained. Effects of 
temperature change on the Wheatstone 
bridge are automatically compensated. 
Likewise, since all electrical and me- 
chanical structures are contained within 
a strong case, they are effectively pro- 
tected from mechanical injury.* 

The basic Statham gage was modified 
by mounting two “doughnut shaped” 
clock jewels in its structure. One was 
mounted in the frame and a second, 
exactly one inch distant, in the arma- 
ture. Two holes were provided in the 
case: one immediately above each of 
the two jewels. The complete exten- 
someter is 1%” X1” X 2%” and 
weighs 3 oz. Fig. 1 shows its appear- 
ance after rugged use. 

The extensometer is used to measure 
the distance between gage points which 
are cemented to the subject structure 
with the same cement used with bonded 





*For discussion of principles and detailed 
descriptions of instruments see “Applica- 
tions of Unbonded-type Resistance Gages” 
by R. D. Meyer, Instruments, Vol. 19, 1946, 
pages 136-12°. 


strain gages. The gage points are stand- 
ard steel phonograph needles mounted 
in aluminum bases. 

With the gage points properly located 
with respect to each other on the test 
structure, it is possible to measure pre- 
cisely the distance between them with 
respect to a 1.000” standard, by pressing 
the electrical extensometer down upon 
the points of the needles so that they 
pass through the holes in the case and 
enter the jewels located in the frame 
and armature, respectively. In measur- 
ing 1” lengths the accuracy of the in- 
strument is limited by the accuracy of 
a 1” Invar Standard. But in measuring 
Increments at 1” separation, accuracy 
is limited only by reproducibility. 
Strain measurements involve largely 
incremental measurements. Within the 
limits of measurement (+0.002”), the 
needle points always enter the jewel 
holes, but not necessarily exactly along 
the axes of the holes. Only slight pres- 
sure, however, causes the jewels to be 
shifted so that their holes are exactly 
centered on the gage point needles; the 
extreme ogival shape of the points and 
the toroidal shape of the jewel holes 
presenting a sort of cam system. 

Any relative movement of the jewels 
must, of course, result in movement of 
the armature with respect to the frame 
and a consequent bridge unbalance 
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Fig. 2. Circuit of 
Electrical Extensometer 








Fig. 1. Electrical Extensometer and two Gage Points (actual size). Fig. 3. Gage Points used with Electrical Extensometer (actual size). 


which can be read on an indicating in- 
strument. After calibration of the ex- 
tensometer, indicating-instrument read- 
ing can be interpreted in terms of dis- 
tance between the axes of the gage 
points under test. 

The actual manipulation of the pick- 
up unit when taking readings is simple, 
as is evidenced by data obtained by 
two different operators. The two main 
criteria are: (1) that enough force to 
hold the pick-up firmly in place be ap- 
plied, preferably by the index finger, 
normal to the pick-up top at a point ap- 
proximately halfway between the gage 
points; (2) that the bottom of the 
pick-up case be oriented, as nearly as 
possible by eye, parallel to the surface 
on which the gage points are mounted. 

With auxiliary equipment, later to be 
described, gage points in pairs may be 
located in unlimited number at per- 
tinent positions on structures to be 
tested and measurement of separation 
conducted at any time. 


THE ELECTRIC CIRCUIT 


The simple electric circuit is shown 
in Fig. 2. Power is supplied at 12 volts 
and 50 milliamperes from dry cells 
which, at this drain, require infrequent 
change. Current output readings are 
taken with a Westinghouse Type RX-37, 
0-100 microammeter. The only adjust- 
ment required is to insure that the 
current is 50 milliamperes, within 
limits established by the input current 
meter, which was a GE Model AVS 
62-1 0-100 milliammeter—smallest di- 
vision 2 mils. 


RANGE AND PRECISION 


With circuit conditions noted, current 
output is approximately 100 micro- 
amperes for 0.002” movement of the 
armature with respect to the frame. The 
Statham gage is so constructed that 
movement is possible in both positive 
and negative sense, but limited by a 
stop to 0.0020” in each direction. Since 
the indicating instrument can be read 
to 1% of full scale, and the meter 
jewels are set 1” apart, it should be 
possible to read a dimensional change 


of 1% of 0.002” per inch. Actually, the 
reproducibility of the complete system 
is plus or minus one scale division. 
Hence, the system is suitable for meas- 
urements within the range +0.002” 
with an uncertainty of 0.00002”. 


THE GAGE POINTS 


The phonograph needles are the gage 
points, Fig. 3, on the system under 
study. They are mounted in aluminum 
bases 0.4” in diameter and 0.1” high 
by driving them through a tight press- 
fit hole which is drilled through the 
center of the base. This assembly is 
cemented to the structure under study 
with the aid of an adjustable gage 
block. In considering the basic problem 
of two circular base plates cemented 
onto a surface, the question arises 
whether or not the distance between 
the plates will vary directly as the sur- 
face is elongated or compressed. The 
cement film, being in intimate contact 
with the surface, will certainly change 
in dimension in the direction of the 
strain. However, if it may be assumed 
that this is a lateral extension or com- 
pression of equal magnitude in both 
directions, it will be evident that the 
film is merely transformed from a cir- 
cular to an elliptical one, but that the 
center of the figure remains fixed. 
Hence, the needles are centered within 
the base plates to within 0.0005” and 
the error due to off-centering will be 
but 0.1% on a 1” gage length. 


THE GAGE BLOCK 


It is necessary to locate the gage 
points at a precisely known distance 
from each other so that the gage will 
be in the middle of its travel when it 
is pressed down upon them. The ad- 
justable gage block, Fig. 4, is a block 
of steel, %” square X 1%” long, which 
carries cylindrical parts, *s” in diam- 
eter which extend 4” above the surface 
at each end. Each cylinder has a hole 
drilled along its length which is iden- 
tical in diameter with the internal di- 
ameter of the hole in the clock jewels 
in the extensometer. The hole in one 
cylinder lies along the axis of the cylin- 


der, and this cylinder is pressed tightly 
into the block. The second cylinder is 
a tight fit in the block, but can be ro 
tated, and its hole is 0.001” off-axis. 
With a nominal separation of 1.000” 
between the cylinders, turning of the 
rotable cylinder permits adjustment of 
the spacing within the range 0.999" 
to 1.001”. 
THE INVAR GAGE STANDARDS 

The adjustable gage block, shown in 
Fig. 4 with two gage points resting 
upon it, is set by pressing it down 
upon two phonograph needle points 
which are permanently mounted in an 
Invar block, at an interval at the mid- 
range of the extensometer. It is pos- 
sible very precisely to match the spac- 
ing of the holes in the gage block to 
the spacing between the needles in this 
Invar Gage Standard, Fig. 5. When the 
slightest difference exists the gage 
block will rock; when a perfect match 
is made, rocking is eliminated. 

When the gage block is properly set, 
it is used as a jig to locate pairs of 
gage points on the subject structure 
by pressing it down over them until 
the cement has set. With pairs of 
gage points thus set at intervals within 
the range of the extensometer, the 
separation of each pair can be meas 
ured at any time by pressing the ex- 
tensometer down upon them. After cali- 
bration of the extensometer, the cur- 
rent flow which results from bridge 
unbalance can be interpreted directly 
in terms of inches separation 


CALIBRATION 


The instrument was calibrated by use 
of a test bar (Fig. 6) of metal of known 
modulus of elasticity, constructed in 
the form of a standard tensile test spe- 
cimen, on the two faces of which a pair 
of gage points was cemented. Pairs of 
test runs were made, readings of strain 
being taken first with a bonded strain 
gage and subsequently with the elec 
trical extensometer. In Fig. 7, calibra- 
tion data are plotted. The points 
plotted are averages of readings taken 
on opposite faces of the specimen to 
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Fig. 4. The Adjustable Gage 
Block with two Gage Points 
resting upon it (actual size). 





Fig. 5. The Invar Gage Standard 


(actual size). (about 


eliminate effect of bending. The strict 
linearity of the function relating elec- 
trical extensometer reading and strain 
is evident. 

Since the calibration curve is known 
to be linear, subsequent calibration is 
simple. An Invar Gage Standard con- 
taining two pairs of needles, separated 
by known intervals within the range 
of the extensometer, permits establish- 
ment of two points on such a curve. 
With the intervals known and recorded, 
a number of extensometers can be cali- 
brated in a short time. Likewise, if the 
readings for the two pairs are recorded 
for each extensometer when they are 
first constructed, any extensometer may 
subsequently be checked. 

The Invar Gage Standard has a pair 
of gage points spaced as precisely as 
possible at 1.000”. All test data sheets 
must include a record of the output 
meter reading of this pair of gage 
points, taken before and after each 
series of test readings, to eliminate in- 
strumental and personal error and es- 
tablish a reference. This permits use of 
any number of extensometers over an 
extended time period, since all readings 
may be interpreted as increments to the 
spacing of the points on the Invar 
Standard, 
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Fig. 8. Plot of Results of Compression Test. 








HYSTERESIS 


Fig. 8 shows results of a compression 
test on a block of metal on the face of 
which two pairs of gage points were 
mounted side by side. The block was 
placed under low compression stress so 
that it was always on the linear por- 
tion of its stress-strain curve. The 
large circles represent readings on one 
set of gage points and the small circles 


Fig. 7. 


Calibration Curve. 


show the readings on the second pair. 
Data were recorded for both increasing 
and decreasing load and it is clear that 
no measurable hysteresis exists. 


STABILITY 


Reading of the separation between 
two pins in an Ivar Standard made on 
1/17/46 agreed with those taken on 
12/22/45 within 6 microinches in a 
total separation of approximately one 
inch. ; 

REPRODUCIBILITY 


In Table I are shown two series of 
readings of the same pair of gage 
points. Observer A was experienced, 
while Observer B had never before 
used the extensometer. He was asked 
first to watch Observer A make his 


Table I—Reproducibility Test. 
a le Points Glued ~ 











Invar Std. on Aluminum 
Contact Obs.A Obs.B Obs.A Obs, B 
1 4.0 4.0 14.0 12.0 
4.0 4.0 13.5 14.0 
3 4.0 4.0 14.0 13.5 
4 4.5 3.5 14.2 13.5 
5 4.5 4.0 
6 4.5 4.0 
7 4.5 4.0 
8 4.0 4.5 
9 4.0 4.5 
10 4.0 4.5 4 
Average 4.2 4.1 13.9 13.3 
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series of measurements and then to 
make a similar series. 


INCREASING SENSITIVITY 
The sensitivity of the system may 
be further increased by mounting the 
gage points on bars which pick up 
strain over a greater length of struc- 
ture. 
APPLICATIONS 
The simplicity and stability of the 
installation is such that massive and 
complex indeterminate structures could 
be literally peppered with pairs of gage 
points at little expense. The light weight 
and portability of the instrument would 
reduce the labor of taking readings to 
a minimum. Gage points may, of course, 
be removed and replaced at will. 


The tie-in to the permanent, stable 
Invar Standard is a basic and funda- 
mental procedure for long-term strain 
studies. 

These features suggest the possibility 
of mounting gage points on permanent 
structures such as bridges, dams, roof 
trusses, and the like with the idea of 
keeping constant check on such struc- 
tures. In this case, it is possible that 
superior results might be obtained by 
cnploying tungsten carbide gage points 
which would resist the corrosion and 
wear which might accompany repeated 
testing. A simple cover could be placed 
over each pair, both to protect them 
from mechanical damage and to make 
location easier. 

Accurate temperature data must be 


taken when taking extensometer read- 
ings in order to discern strains due to 
load. Creep studies, both in the labora. 
tory and in the field, should be simpli- 
fied by use of the electrical extensom- 
eter. Likewise, the possibility exists to 
affix gage points permanently into mov- 
ing components of structures and to 
follow the course of permanent defor- 
mation. For example, results of such 
a study on a locomotive connecting rod 
might be most revealing. 

In short, wherever information on the 
distance between two points is required 
to be determined with precision, and 
that distance is anywhere within the 
range of one inch to one foot, the elec- 
trical extensometer would find useful 
application. 


Research and Economics 


By PAUL G. WEILLER, Engineering Consultant, New York City 


fined as any activity striving toward 

the development of new or improved 
processes or products. If this definition, 
which I believe to be strictly logical, is 
accepted, industrial research has gone 
on since about the middle of the 18th 
century. 

In the early days, it was carried on 
in shops and factories without much as- 
sistance from the exact sciences. About 
one hundred years later, industrial lab- 
oratories began to crop up here and 
there; at first mainly devoted to quality 
control. 

From then on, the share of the labora- 
tory has slowly increased until toward 
the turn of the 19th century the re- 
search laboratory was divorced from 
the process and control laboratory and 
supposedly the research laboratory was 
devoted entirely to the search for that 
elusive perfect process or the product 
which would out-sell all others. 

Be it granted that a great deal of 
psychology is involved in the process. 
This article is, however, devoted en- 
tirely to the economic side and we will 
skip over any eleemosynary side of re- 
search to bear down on the more selfish 
part of it. 

The readers of Instruments will agree 
that whatever the motives of the indus- 
trial research workers are, research it- 
self has a definite place in our economic 
fabric. In the long run, it must pay its 
own way and must pay well. If it did 
not, it would soon be classified as a lux- 
ury and be discarded. 

On a national scale, research cer- 
tainly has paid off hugely. This is true 
both as to benefits to the nation as a 
whole and to monetary returns to the 
organizations which have invested in it. 
It would not be amiss to emphasize that 
our entire modern life is based on the 
results of two hundred years of indus- 
trial research. 

To these statements there will be 
hardly a dissenting voice—and yet, has 
research reached the rank and place it 


[fined as any research may be de- 


deserves in our economy? Does the aver- 
age company consider the research lab- 
oratory as part and parcel of the entire 
profit-making organization, as, for in- 
stance, the advertising and publicity 
departments? 

Engineers—and instrument men in 
particular—are well aware that the an- 
swer is NO. 

A man I knew well years ago started 
a patent medicine business with a 
$50,000 advertising appropriation, paid 
for out of his own pocket. He had an 
idea, a product, a package design—and 
no plant. For a while, the production of 
the product was farmed out to whoever 
was willing to make it. 

It is an accepted fact that most prod- 
ucts, and consumer products in particu- 
lar, must be publicized to reach satis- 
factory sales volumes within a reason- 
ably short time. Therefore, every well- 
conducted business will devote a certain 
percentage of expected sales to adver- 
tising. 

Advertising and publicity expenses 
may run 3%, 5% or even 10% in some 
particular products, but the emphasis 
is not on the amount, it is on the con- 
cept of expected sales. It is generally 
conceded that one must spend money 
for advertising in advance of any prof- 
its or other gains obtained therefrom. 

Is this true for research appropria- 
tions? A few of the largest companies 
maintain research expenditures which 
run into huge figures. Compared with 
the expenditures of the same companies 
for advertising, the amounts spent for 
research loom less large. The compa- 
nies with the huge research expendi- 
tures are few and they are those which, 
during the half-century just past, have 
reaped large benefits from new prod- 
ucts and processes. 

The expansion of research activities 
has been only an afterthought, based on 
past experience, and not an expendi- 
ture decided upon in advance as essen- 
tial to further success. This is even 
more true for the numberless compa- 


nies of average success and even for 
many of the very successful ones. 

In spite of the war-inspired ballyhoo 
about research, new inventions, miracu- 
lous weapons and spectacular progress 
in the art of healing, the research lab- 
oratory is still considered by many as 
an expensive luxury which will pay divi- 
dends only to the lucky. 

During the frequent and prolonged 
periods of hard times between the two 
wars, the cuts in research departments 
were notorious. In fact, when it came 
to cutting personnel because of bad 
business, the research departments were 
hit first. Often, at the same time, ex- 
penditures for publicity were increased 
in a usually successful effort to lure 
new customers to the establishment. 

Is there any logic in the favoring of 
publicity and the neglecting of research 
as a means of restoring prosperity? 
Decidedly not! Increased expenditures 
for publicity are logical and wise but 
what is sauce for the goose is sauce for 
the gander. A speeding up of research 
by increasing the expenditures for it 
is just as logical and useful as an in- 
crease in expenditures for publicity. 

Let me substantiate this claim with a 
very homely example. During the de- 
pression, I knew of an effective spot 
welder control which was being mar- 
keted with some success. This control 
was often used to take care of difficult 
welding jobs. A brass company, for in 
stance, took a contract for half a mil- 
lion nickel-plated flash-light cases. For 
reasons of his own, the buyer specified 
that the case should not be eyeletted 
as was customary. He wanted them 
spot-welded after plating, the welds to 
be invisible. 

The company was hungry for busi- 
ness and took the contract. Consequent- 
ly, they had to purchase the new auto- 
matic controls. The contract was suc- 
cessfully completed. 

Later on, when business became more 
normal, the same brass company re- 
fused contracts which were difficult to 
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execute and marketing of special auto- 
matic controls became more difficult. 

The appearance of these controls 
made working profits for the manufac- 
turer and they enabled the brass com- 
pany to employ a substantial number of 
people on work which would not have 
been available otherwise. 

In times of depression, the market for 
standard equipment shrinks by a con- 
siderable proportion and the market for 
new types of equipment, or special 
equipment, improves because it enables 
the purchaser to produce new types of 
products which can be marketed even 
during a depression. 

The example related here is not just 
an interesting story. It is typical of de- 
pressions and similar occurrences repeat 
themselves in all industries. 

It has been justly stated that the de- 
pression of 1921 was lessened by the 
advent of the radio business in large 
volume. But it might also be said that 
the disappearance of the billion-dollar 
liquor business had a lot to do with 
causing the depression of 1921, or at 
least with making it worse in 1929-1933 
after the “hectic twenties” of false 
prosperity. 

There are other factors which oper- 
ate in the same direction. During pe- 
riods of brisk business, the average fac- 
tory man is reluctant to make changes 
in equipment because he is afraid that 
changes might make trouble. During 
depressions, he is willing to try any- 
thing which can be remotely expected 
to bring any new business and which 
can also kill some of the time he has 
on his hands. 

I believe we have established by sound 
reasoning that in times of depression 
research expenditures should be ex- 
panded and not contracted. I believe 
that many readers of Instruments have 
had similar experiences and will agree 
with me. 

Research expenditures, wisely han- 
died can, of course, make as much of a 
contribution to prosperity in good times 
as in bad, although their effect might 
be less obvious except in some spectacu- 
lar cases. 

Of the latter, nylon is a conspicuous 
example. This product was the almost 
fortuitous result of a million-dollar ap- 
propriation for pure research —or at 
least so the tale goes. 

Unfortunately, there is little under- 
standing of the economics of research, 
even in ordinarily well-informed quar- 
ters. The idea that research is mostly 
a gamble seems to have nine lives and 
is hard to kill. Going further into de- 
tail, the hazard which seems to frighten 
management most is the time factor. 
No one is willing to predict the time 
necessary to complete a research proj- 
ect from first conception to working 
model. On the face of it, the fear of the 
endlessness of some research projects is 
justified; tn fact, this fear is not justi- 
fied. 

Many years ago, I heard a paper de- 
livered by a prominent research direc- 
tor who had made a study of the time 
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factor in his company’s projects: he 
claimed that it took them between five 
and seven years from first idea to a 
semi-commercial product. If we accept 
this figure as typical, it would, of 
course, explain the reluctance of man- 
agement to make large research com- 
mitments in the face of declining busi- 
ness. The results seem too far away. 

It is quite reasonable to ask ourselves 
whether the average research project 
must stretch over a good part of a life- 
time, or whether these long periods are 
the consequence of the haphazard way 
in which most research projects are 
entered. 

It seems to me that many of the eco- 
nomic difficulties of research are due to 
lack of faith and the haphazard han- 
diing of projects. 

Among the things which delay the 
fruition of research efforts and make 
research departments a costly append- 
age are the many ill-founded trouble- 
shooting projects which are dropped 
into the lap of the research staff. It 
goes about like this: 

The telephone rings. The General 
Manager or his assistant is in quite a 
huff and says, “Oh, Paul, we have re- 
cently had so much trouble with our 
XYZ finish. It is just too tacky in sum- 
mer. The supplier does not seem to do 
anything about it. Can you help?” 

A request by the General Manager is, 
of course, law. Anyway, Paul wants to 
be obliging, so he puts someone to work 
on the project in a hurry. One week 
goes by; another and another. Mean- 
while, some other more satisfactory fin- 
ish has been located from another 
source. The whole matter has been for- 
gotten — but the research department 
has not been notified! 

Or another one: “We must have ce- 
ment which is easy to apply, insoluble 
in water, aliphatics and aromatics, and 
easily removable in ¢ase of repairs.” 

The cement was to have been used to 
fasten a glass window on an instru- 
ment. Later on, the glass window was 
omitted entirely and all work done on 
the cement became useless. 

I should say that, in many cases, more 
than half the time of a research staff 
is devoted to projects which should 
never have been started. 

Among the latter are also many which 
are not important enough to warrant a 
great deal of effort and expense. They 
are started and carried on in a half- 
hearted way and then dropped because 
of increasing expense. 

One day, my section head handed me 
a letter with the blue pencil marginal 
note, “What about barium getter?” 

I found that another man in the de- 
partment had done some work on the 
subject and found barium a good get- 
ter but in no way superior to the older 
magnesium getter in connection with 
practices current at that time. (Later, 
after radical changes in the process had 
been made, barium became a standard 
getter.) 

I reported the conversation to the sec- 
tion head and suggested that the project 
be dropped. He was horrified and said, 


“Dr. X asked about barium getter and 
you have to work on barium getter.” 

So I did. It involved expensive wor} 
stretching over a period of four months 
A detailed report with reams of tabula 
tion was compiled. The result check: 
exactly the findings of my predecesso 
The report went to join the previous 
report somewhere in the files and was 
never read by anyone. 

This is another practice which makes 
research work prohibitive. This project 
should never have been undertaken. 

There is one principle of researc 
economics which I believe should ly 
basic. With the tremendous amount of 
new knowledge stored up during th: 
two or three decades past and neve: 
used; with the improvements in labora 
tories, process and fabricating equip 
ment available to modern industry, a! 
most any reasonable, and many unrea 
sonable, demands for material or prod 
uct specifications can be complied with 
In plain English, this means that w: 
could build a floating bridge across th« 
Atlantic Ocean if it were economically 
justified. 

Therefore, the first question the re- 
search director must ask when a project 
is assigned to him is this. Do you want 
this job finished regardless of cost o 
not? 

If the answer is No, the project 
should not be started unless preliminary 
tests have indicated that the end ca: 
be attained with little effort. I believe 
that much more than half of the cost 
of research up to date has been caused 
by half-hearted projects which have 
been abandoned after substantial sums 
have been expended on them. 

Here is a striking example. We wer« 
working on the improvement of an in 
strument which had been in production 
on a small scale for some years. Its use 
could be expanded only by improving 
its accuracy. A thorough analysis of its 
operation showed that an improvement 
in accuracy could be obtained only if it 
were possible to produce a complicated 
part, at that time made of molded Bake- 
lite, with tolerances of 0.001” or pref- 
erably less. 

It was quite impossible to mold Bake- 
lite on a large scale to anything like 
such tolerances. Prolonged and expen- 
sive efforts to machine Bakelite mold- 
ings were a total failure. It appears 
that machined Bakelite moldings have 
a way of alternately shrinking and 
swelling for no easily-apparent reason 
and, what is even worse, the process of 
distortion never ends. 

We tried injection-molded dielectrics, 
polystyrene and several others. These 
were dimensionally stable at room tem- 
perature but were unreliable at the 
service temperature of the instrument. 

Machining tests were made which in- 
dicated that, under proper conditions, 
laminated Bakelite could be produced 
with the required accuracy and dimen- 
sional stability. The samples in ques- 
tion were produced by methods which 
would have been quite impractical for 
mass-production purposes. All of the 
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well-known Bakelite fabricators refused 
the job as impractical. 

I went to the manager with the re- 
sults of my work and told him that we 
had produced some satisfactory spools 
in the research department but that 
there was only a faint hope of evolving 
a practical manufacturing method and 
that, at any rate, the cost of further 
work on the project would be high and 
its extent unpredictable. 

His answer was, “We must get good 
spools. Go ahead.” 

This involved some six months of 
work with from one to three first-rate 
machinists engaged on it and it meant 
the purchase of a special machine tool 
on the faint evidence that it would do 
the job. 

The final result was a method of 
grinding laminated Bakelite under wa- 
ter at high speeds and pressures, com- 
bined with an entirely unconventional 
process of coating a few surfaces which 
could not be conveniently ground. 

The method finally became entirely 
automatic, taking only eight minutes of 
labor where it had taken an hour by 
the old methods. Instead of variations 
of 0.006”, dimensions were kept within 
0.001” for most dimensions and 0.0005” 
for some. It did not require the atten- 
tion of highly-skilled personnel. The ex- 
penditure for equipment was close to 
$10,000.00. The project took about a 
year to complete. It was an unqualified 
success. 

Most abandoned research projects 
would have ended in success if pushed 
energetically and with the conviction 
that they must be completed. And again, 
if the importance of a project does not 
warrant such treatment, it should be 
abandoned when the first difficulties 
appear. 

An example where the research proj- 
ect was abandoned after preliminary 
tests because, under the prevailing con- 
ditions, it was not worth a large expen- 
diture of money, is the following. 

We heard of a patent covering the 
first piercing of blanks for instrument 
jewels by an electric spark. (At that 
time, a serious shortage of special 
jewels seemed to be in the offing.) We 
spent two weeks trying to duplicate the 


‘results described in the patents. We 


found that a spark under water would 
really attack the sapphire but the cavity 
seemed to be irregular and it also ap- 
peared to be difficult to obtain sufficient 
depth. 

It became quite evident that a great 
deal of work would have to be expended 
to discover the proper conditions for 
satisfactory operation. Meanwhile, some 
new sources 6f jewels had been found 
and the project was abandoned as not 
worth the expenditure of a large amount 
of money. 

I understand that some manufactur- 
ers are actually using the process. As 
we were essentially instrument-makers 
and made our own jewels only as an 
emergency measure, completion of the 
work would not have been worth while. 

Many of you would probably say that 


a research director would have to have 
the courage of a lion to think along 
these lines. Can he gage the risks in- 
volved in trying to predict the outcome 
of research projects? If he is the right 
kind of a research director, I believe he 
can. He can and should and, what is 
more, he should be right about eight or 
nine times out of ten. If he can hit that 
kind of a batting average, no one will 
blame him for the few misses. 

One other point is worth making. A 
research project in a well-conducted re- 
search department should not be lightly 
started. We must realize the fact that, 
owing to the spreading of technical edu- 
cation and the enormous number of 
things which might be done and haven’t 
been done, good ideas are so plentiful 
today that they are worth just about a 
dime a dozen. 

On the other hand, the only economi- 
cally worth-while result of a research 
project is either a saleable product or 
an improved process. When some of the 
bright young men came to my office 
parading their ideas, my answer was 
this: 

The General Manager is a brilliant 
technical man, full of ideas. The Chief 
Engineer is no slouch and has plenty of 
ideas. I must admit to some myself. If 
we attempted to put only the ideas of 
these three men into practice, the com- 
pany would be broke in less than two 
years. 

While we are very open-minded and 
are willing to accept ideas from many 
sources if they happen to fall into line 
with our development program, we are 
not looking for ideas with a candle. 

There are plenty of things on the 
shelves. What we are looking for and 
what we are willing to pay for, are men 
who can take either their own or other 
people’s ideas and convert them expe- 
ditiously into usable processes or prod- 
ucts. Some men have an uncanny gift in 
that direction; others will always be 
tyros in this game. 

Many of the important advances in 
the technical arts of the 19th century 
have had their success in work under- 
taken at random because some one had 
a good idea. As there was no definite 
conception, in the beginning, as _ to 
what could be produced, a tremendous 
amount of fumbling and lost motion 
ensued. Sometimes a period of ten to 
twenty years elapsed between the orig- 
inal invention and the final large-scale 
application. 

This might be a very satisfactory 
method for the proverbial garret in- 
ventor who is usually willing to starve 
most of his life if he can look forward 
to a few years of prosperity before his 
death and a luxurious funeral. 

Unfortunately and unwittingly, some 
of our modern research organizations 
are still believers in the “flashes of 
genius.” Research projects are not 
selected because their results will fill a 
present need, but just because some one 
had an idea which seemed interesting. 
Often there is no clear conception of 
what the project will lead to. There are 


times when research organizations are 
left at random in the expectation that 
among the mass of results obtained and 
carefully recorded, ‘something useful’”’ 
will be found—more or less by accident. 

Much of the aura of gamble in re- 
search is due to this method. If research 
is to find the place due to it in our eco- 
nomic fabric, it must change its habits. 
The haphazard search for the miracle 
must be replaced by planned research, 
designed to obtain a predetermined re- 
sult. 

I dislike very much the use of the 
concept “planning” because it has been 
so badly misused in recent years. At 
any rate, planning does not necessarily 
involve charts and detailed programs 
evolved from scant knowledge. 

Planned research should mean the 
selection of research projects with defi- 
nite ends in view. If the desired end is 
a new or improved product to be added 
to the manufacturer’s lines, a tentative 
set of performance specifications should 
be set up. This then is the definite goal 
for the research worker. If it is a proc- 
ess, any desirable improvements over 
earlier methods should be definitely 
stated and kept in mind. 

A reasonable amount of time and ma 
terial spent on preliminary tests would 
show the experienced director or group 
head just what the difficulties are in the 
way of the project. Such preliminary 
test will, as a rule, show definitely 
whether the project is going to require 
an endless amount of work and will, 
therefore, be very costly, or whether it 
shows signs of being completed with a 
reasonable expenditure of effort and 
money. 

In fact, I should say that at this 
point some very rough estimates of the 
total cost might be in order. It is then 
possible to weigh the project expendi- 
tures against the gains expected. Al- 
lowing a goodly percentage for errors, 
such a calculation should be reasonably 
accurate. 

It is understood, of course, that in 
some cases the decisions will be wrong. 
Further sums of money should be ap- 
propriated for projects which would 
take longer than had been expected. For 
a long period of time and a number of 
projects, this method will, however, 
show excellent results. 

This method disposes of a great deal 
of uncertainty in the planning of a re- 
search department’s tasks. There still 
remains the adverse time factor to be 
dealt with. 

So long as we speak of five to ten 
years as a reasonable period for the 
completion of the average research 
project, research is going to remain a 
gamble to those people who have to do 
the financial planning. No one is willing 
to look that far into the future. 

There is, however, a way to shorten 
this period to a reasonable period of a 
year and a half or two years, except for 
some particularly difficult projects: 

After the results of the preliminary 
tests are in and the decision to finish 
the project is made, it is profitable to 
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assign as many workers to the project 
as can be reasonably used on it. 

Very often a project is started with 
one man. As results are tabulated and 
show various avenues of solution of the 
problem, more men are detailed to it. 
Toward the end, when results are cer- 
tain, as many as a dozen men can be 
used to excellent purpose on a single 
project. 

When a project gets to this point, the 
sums for it should be appropriated as 


fast as can be economically employed. 
In other words, money and men are 
to be fed to a project, not according to 
a predetermined schedule, but as fast 
as the project requires them. This proc- 
ess will result in a tremendous speeding 
up of results and, in the end, a consid- 
erable economy in overhead items. 

In conclusion, let it be said that dur- 
ing the period of trial and trouble be- 
tween the two wars the economic em- 
phasis had been on sales and publicity 
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Oil Exploration from the Air Made Possible 
by Airborne Magnetometer 


PITTSBURGH, Penna.—A new era 
of oil exploration, in which the under- 
ground structure of the earth’s most 
inaccessible ocean, jungle, and moun- 
tain regions may be “mapped” from 
the air, has been ushered in by Gulf 
Oil Corp. The new development—trans- 
formed during the war into a secret 
weapon for defeating enemy subma- 
rines—will tremendously speed up dis- 
covery of the world’s remaining un- 
charted oil resources. 

The airborne magnetometer repre- 
sents the first practical means of oil 
surveying from the air; the fastest 
known means for securing geophysical 
prospecting data of any kind, and prob- 
ably the cheapest. It introduces the 
only means of magnetic prospecting 
over water. 

Research on this instrument was be- 
gun in Gulf research laboratories in 
1940, and a successful test flight made 
in early 1941. Then fate altered its use 
from a tool of production to a war 
weapon. Possibilities for detecting sub- 
marines were suggested by its origi- 
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nators to the Government, which grant- 
ed Gulf a contract to develop this adap- 
tation. The first submarine-hunting 
model went into operation in the month 
of Pearl Harbor, 1941. 

Airborne magnetometers were also 
developed jointly by the Naval Ord- 
nance Laboratory and the Bell Tele- 
phone Laboratories, under the auspices 
of Navy’s Bureau of Ordnance and 
Bureau of Aeronautics, and by the Air- 
borne Instruments Laboratory of Co- 
lumbia University’s Division of War 
Research under the auspices of the 
NDRC. An appreciable number of 
enemy undersea craft were sunk as a 
result of “flying eye” detection. The 
Germans never did learn of this secret 
nemesis which, unlike any other detec- 
tor, including radar, could reach down 
from the skies and “see” under water. 

With accuracy as good as—or better 
than—any similar instrument on the 
ground, the airborne magnetometer will 
immeasurably speed up and add to the 
efficiency of preliminary oil surveying. 
In a matter of years it may enable the 





and not on research and developm 
In the era now dawning, the resea 
department will attain the positior 
deserves in our industrial organizat 
only if its leaders show sufficient c 
age to be willing to stand up for their 
opinions. They should be willing 
make some predictions as to the cost 
and results obtainable and also to firm]; 
decline projects which do not promise 
results in keeping with the efforts and 
expenditures required. 





surveying of regions that would re- 
quire decades by foot expedition. Of 
all means of geophysical prospecting, 
it alone provides a continuous record 
of territory surveyed. It also offers the 
only means of magnetic mapping over 
areas where erratic surface magnetic 
influences make ground readings un- 
usable. 

As the only method of magnetic pros- 
pecting over water, it opens vast un- 
explored stretches to the oil geologist. 

The present instrument rides in a 
bomb-like casing (called a “bird’) 
trailed beneath the plane to eliminate 
magnetic interference. The three photo- 
graphs are self-explanatory. 
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Airborne Magnetometer 


Disclosed 


NEW YORK CITY.—A revolution- 
ary device for aerial prospecting for 
potential oil and mineral producing 
areas has been developed as an out- 
growth of a hitherto secret means of 
magnetically finding and tracking sub- 
merged enemy submarines. 

In its wartime role, the airborne mag- 
netometer has been credited with being 
an important weapon in the crucial 
struggle against enemy submarines. In 
its peacetime application, the new de- 
vice fulfills a long-standing dream of 
geophysicists in that it provides means 
for a quick large-scale survey of geo- 
logical structure which scientists feel 
may be an important key to our natu- 
ral resources. It is expected to be espe- 
cially valuable in such now inaccessible 
areas as polar regions, jungles and off- 
shore tidewaters. 

The device was developed by Bell 
Telephone Laboratories in codperation 
with the Naval Ordnance Laboratory 
under the auspices of the Navy’s Bu- 
reau of Ordnance and Bureau of Aero- 
nautics. Other magnetometers were 
developed by Gulf Research & Develop- 
ment Co., working independently and 
later under contract with the NDRC; 
and by Columbia University Division 
of War Research through its Airborne 
Instruments Laboratory, also under 
contract with NDRC. 

The method is considered so promis- 
ing that those in charge of Naval Pe- 
troleum Reserves have employed the 
method extensively in exploring for 
geological structures which may con- 
tain oil. Some 40,000 square miles in 
this country and Alaska, including part 
of the latter’s Naval Petroleum Re- 
serve area No. 4, have already been 
mapped. The instrument will also be 
used by the U. S. Geological Survey in 
mapping national resources. 

Just how sensitive the device is can 
be appreciated from the fact that dur- 
ing the research a new employee of 
Bell Telephone Laboratories inadvert- 
ently caused considerable confusion 
when she neglected to mention that a 
small bit of an ordinary sewing needle 
which had broken off in her finger 
some years before had never been re- 
moved. 

For its peacetime role, the Bell Lab- 
oratories-Naval Ordnance magnetom- 
eter was revised somewhat and com- 
bined with Shoran, a radar mapping 
device developed during the war, and 
special mapping cameras under the di- 
rection of Dr. L. H. Rumbaugh, chief 
of the research department of the 
Naval Ordnance Laboratory. Geophysi- 
cal applications have developed from 
plans worked out jointly by Dr. Rum- 
baugh and J. R. Balsley, Jr., of the 
U. S. Geological Survey of the Depart- 
ment of the Interior. Research and de- 
velopment work at Bell Telephone 
Laboratories was under direction of 
W. J. Shackelton, E. P. Felch and W. 
J. Means. 
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Instrument Company Visualizes “Black Hole” Glorified 


by Instrumentation in Ocean Liners 


CLEVELAND, Ohio.—The role of 
instrumentation (measurement and 
automatic control) in bettering work- 
ing conditions as well as in controlling 
operating conditions, so often preached 
by advocates of the modern science of 
Instrumentation, is strikingly brought 
out in a drawing released by the Bailey 


Meter Company of this city. This draw 


ing represents the company’s visualiza 
tion of future control arrangements for 
passenger liners: it illustrates a glas 


sed-in promenade passageway from 
which the ship’s passengers can view 
the clean fire-room and the automatic 
control panel for the steam plant. 





Bombsight Used at Hiroshima 


CHICAGO:—Now released from se- 
crecy, this photograph shows the bomb- 
sight which directed the first atom 
bombing in history, with Hiroshima as 
the target. Known as “Victor No. 4120,” 
the instrument was returned recently 


to the Victor Adding Machine Co., Chi 
cago, which manufactured $60,000,000 
in bombsights for the AAF. Victor en- 
gineers developed an altitude attach- 
ment that enabled bombardiers to bomb 
accurately from a height of 50,000 feet. 





September 1946—Instruments—Page 509 








“Moon Radar” Details Disclosed by Company which Designed and Built It 





Fig. 1 





Fig. 3 





Fig. 5 
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Fig. 2 





Fig. 4 





Fig. 6 


FLUSHING, N. Y.—Details of + 
“moon radar” have been disclosed 
N. L. Harvey, Supervisor of Circuits 
Research, Sylvania Electric Product 
Inc. He said that it was in 1944 that 
at the request of the U. S. Army Sigr 
Corps a small group of Sylvania R, 
search engineers worked intensively 
the design, construction, and testing of 
a special radar system. Signal Corps 
engineers under Lt. Col. John DeWitt 
Jr., made many modifications but th: 
Sylvania-built radar was still the basic 
unit used in the moon-contact experi- 
ment. 

The equipment, built by Sylvania, is 
housed in three weather-proof cabinets, 
each about the size of a large upright 
piano. One contains the transmitter. A 
front view is shown in Fig. 1. The in- 
terior, viewed through the cpened rear 
door, is shown in Fig. 2. Chain and 
sprocket drives are used for tuning ad 
justments with controls convenient]; 
located on the panel. Instruments are 
mounted in a shielded box, and are wel! 
by-passed for RF. Viewing windows are 
provided adjacent to the tubes of the 
two final stages. 

The second cabinet houses the power 
supplies for the transmitter. Front and 
rear views of this cabinet with the 
doors open are shown in Fig. 3 and 
Fig. 4. The supplies are mourted on 
base and front panels so they will slide 
into the angle iron frame in a drawer 
type of arrangement. The three lower 
drawers are each taken up by the plate 
supply for one of the three final trans- 
mitter stages. The top drawer space is 
partly occupied by one drawer, and by 
the main line switch and circuit break- 
er. This top drawer contains the plate 
supply for the first transmitter stage, 
and the bias supplies. 

The third cabinet houses the receiver 
console. The special door arrangement 
at the front shown in Fig. 5 is made 
to provide a table surface at the oper- 
ating position. Full rear doors, shown 
in Fig. 6, provide full access for re- 
moval of the inner framework which 
is made so that two vertical rows of 
panel-mounted equipment can be sup- 
ported both in the front and in the 
rear. A sheet of 16 gage aluminum 
separates and shields the front units 
from those in the rear. One section at 
the front of the framework is hinged 
so that in operation it is swung out to 
provide a sloping panel for operator 
convenience. Each chassis is connected 
electrically to other portions of the 
system through a multiple connector 
carrying three coaxial terminals and 
seven single-contact terminals. All 
inter-chassis wiring is done in wiring 
channels at either end of the frame- 
work. A special panel and chassis 
mounting mechanism was designed to 
provide maximum accessibility. The 
panel support consists of a handle-like 
assembly at either end of the panel, 
which also serves as a hinge. 
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Atom-smashing Instrument 
Specialist Heads NBS 


PITTSBURGH.—Dr. Edward U. Con- 
don, associate director of the Westing- 
house Research Laboratories and vice 
president of the American Physical So- 
ciety, who has long been a leading fig- 
ure in nuclear and atomic research, has 
been appointed Director of the National 
Bureau of Standards. For several years 
he has been engaged in secret Govern- 
ment research activities. The photo- 
graph herewith shows him (left) and 





Dr. Jerald E. Hill, research physicist, 
at the target end of the Westinghouse 
90-ton atom-smasher. Early discoveries 
made on this first industrial atom- 
smasher, built in 1937, contributed to 
the store of knowledge which made the 
atomic bomb possible. 

One of the important discoveries 
made with the aid of this 65-foot-high 
instrument was photo-fission—the split- 
ting of uranium atoms by high-energy 
gamma rays. Now, preparing for a 
broad, long-range program of research 
into the problems associated with put- 
ting the atom to useful work, Westing- 
house is reconditioning and modernizing 
this atom-smashing instrument. Dr. W. 
E. Shoupp is now in charge of the 
atomic research program at Westing- 
house. 

In a recent utterance, Dr. Condon 
sounded a warning against the develop- 
ment of a “Maginot Line mentality” of 
smug complacency because we have cre- 
ated the world’s deadliest weapon from 
the atom. “I am not advocating that we 


should freely tell all of the technical 
results of our program,” he said. “I am, 
however, making the point that we can- 
not assume that we shall have the mili- 
tary advantage of exclusive possession 
of this weapon for more than a few 
years. We must not develop a Maginot 
Line mentality in which the atomic 
bomb is our Maginot Line. 

“It cost us two billion dollars to do 
the job the way in which we did it,... 
with emphasis on speed and without re- 
gard to cost. There may be vastly sim- 
pler ways of doing this than we have 
used. ... It is conceivable, for example, 
that in the years to come some small 
group of Nazi scientists working in 
some remote haven, say in South Amer- 
ica or perhaps in Spain, may find a way 
to do this thing with only small, inex- 
pensive and inconspicuous equipment. 
That is one of the most important rea- 
sons why we must continue the most 
careful and thorough investigation of 
atomic physics and why we must set up 
a world order that really covers the en- 
tire world—one which does not leave 


us unaware of what is going on in any 
remote valley in Spain. With this pow 
er in man’s hands, world codperation 
must come. It is peace or death.” 

Dr. Condon, an outstanding figure in 
the field of modern theoretical physics, 
is widely known for his work with ra 
dioactive materials 

Born in 1902 in Alamogordo, N. M., 
where 43 years later the first atomic 
bomb was exploded, he worked for sev- 
eral years as a newspaper reporter in 
the San Francisco Bay region after 
graduation from high school. In 1921 
he entered the University of California, 
from which he was graduated with 
highest honors in physics in 1924. Two 
years later he received his doctorate in 
physics from the same institution. 

Dr. Condon studied for a year in Got 
tingen and Munich as a National Re 
search Fellow and then returned to this 
country to teach at Columbia, Prince- 
ton and the University of Minnesota. 
He joined the Westinghouse research 
staff in 1937. 
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WHEN YOU BRING THE 
BIG BOSS AROUND TO 
SEE THE NEW PANEL 
AND TH’ MANOMETER 
BLOWS ! 
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IRST of a series of cartoons which we 

hope will add to your enjoyment of 
Instruments. In order to make this truly 
your own feature, send us your ideas. (You 
have had experiences which were aggravat- 
ing at the time but good for a laugh later.) 
Instruments will pay $5.00 for each idea 
used. Ideas should be presented in words 
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and should not mention any specific manu- 
facturer’s equipment or trade name. In case 
of similarity, payment will be made to the 
writer of the suggestion bearing the earliest 
postmark. Sender’s name and company affili- 
ation will be acknowledged in the cartoon 
unless we are specifically requested not to 
do so. 
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Regardless of size or capacity, a 
Soa Constant Voltage Transformer 
does just one thing. It takeg line 
voltages coming in like this 

and feeds them to your equipment 
like this “manamees , 


If there is any doubt as to the need 
for voltage regulation, hook a re- 
cording volt meter to your supply 
line. The tracings may provide the 
answer to much unsatisfactory 
equipment performance. 


Voltage from a supply line may 
vary as much as 30% from its rated 
value. Against these sudden lags 
and surges no electrical or electronic 
equipment can perform at peak effi- 
ciency, no matter how much leeway 


SOLA 


Oil Burner Ignition « Radio « Power « Controls « Signal Systems « etc. 
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has been provided in the label rating. 


Without manual supervision (no 
dials to turn or adjustments to 
make), a Sota Constant Voltage 
Transformer instantly corrects sup- 
ply line variations as high as 30% to 
within +1% of the label rating. 
SoLa Constant Voltage Transform- 
ers have no moving parts, no tubes 
or networks—nothing to get out of 
order. ‘They protect both themselves 
and your equipment against short 
circuit. 

Standard designs are available for 
any electronic or electrically oper- 
ated equipment requiring capacities 
from 10VA to 15KVA—many de- 
signed specifically for chassis mount- 


Contant Voltage 


TRANSFORMERS 


Transformers for: Constant Voltage * Cold Cathode Lighting * Mercury Lamps « Series Lighting « Fluorescent Lighting « X-Ray Equipment « Luminous Tube Signs 
SOLA ELECTRIC COMPANY, 2525 Clybourn Avenue, Chicago 14, Illinois 
Manujactured in Canada under icense by FERRANTI ELECTRIC LIMITED, Toronto 














ing. As a built-in component they 
eliminate other, more expensive ele- 
ments, and reduce the cost of equip- 
ment maintenance. 


If standard designs do not meet 
your requirements, special units can 
be built to your exact design speci- 
fications. 





Write for New Handbook 


Here’s the answer to a problem i 
that confronts every manufac- 3 

; . 4 
turer or user of electrically oper- 4 
ated or electronic equipment. 


Ask for Bulletin GCV-102 

















For calibrating low pressure instru- 
ments and other devices, also as 
aconventional manometer for read- 


ing pressures or vacuums. Highly 


sensitive, the Meriam Microma- 
nometer permits readings to plus 
or minus .001” water pressure. 
Most rugged, and unequalled 
in simplicity. Not the least com- 
plicated or mysterious, it can be 
handled successfully by the aver- 








Ideal as a calibrating standard 
manometer for checking flow meters, 
pressure gauges, and other secondary 
units operating on pressure or vacuum 
principle. Consists of two separate 
manometer tubes in the same case— 
each tube with individual well. The 
left tube has a scale increasing up- 
ward; the right tube a scale increasing 
downward. Both tubes are connected 
in parallel tothe same pressure source. 


Ask for Catalog Sheet M-LOOWM. 





age operator. Ask for Bulletin 25. 





foo 


For checking and cali- 

brating air speed indicators. 
Consists of two individual units: 2- 
tube Manometer in a single case, 
(one tube for water, the other for mer- 
cury); and pressure generator with 
necessary valves and rack for mount- 
ing indicators. A thermometer in the 
Manometer case 
indicates true 
temperature at all 
times. Model 
A-921; ask for 
Bulletin 27. 


For testing alti- 

meters and rate-of-climb 

indicators. Accurate, very 

compact, and simple to oper- 

ate. Consists of chamber, in- 
tegral vacuum pump, con- 
trol valves, and electrical 








equipment. It is complete, re- 
quiring no other accessories 
for complete testing of alti- 
meters when using a master 
standard altimeter. Ask for 
Bulletin 26. 





| OTHER MEMBERS OF THE /VER/AI/"FaAMILY” 
: Manometers (U-Type and Well Type) « Draft Gauges 
Flow Meters ’ Sight Feed Bubblers 
Liquid Level Gauges « Gauge Pulsation Absorbers 


These instruments are featured and described in Catalog C-11l 


i, 3) hell 


Founded 35 years ago, The Meriam Instrument Company has pioneered and led in the development of instruments 
for indicating pressure or flow of liquids and gases. All Meriam instruments are built in accordance with the Meriam 
high standards of accuracy and sensitivity for long, reliable service. 


Meriam instruments will be on display at the ‘Instrumentation for Tomorrow” Exhibit, Pittsburgh, Sept. 16-20, 1946. 


THE MERIAM INSTRUMENT COMPANY 


s 10958 MADISON AVENUE e CLEVELAND 2, OHIO 
s WESTERN DIVISION: 960 MISSION ST., SOUTH PASADENA, CALIFORNIA « IN CANADA: PEACOCK BROS., LTD., MONTREAL 
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Scientific Glass Blowing and 





Laboratory Techniques 


By WILLIAM E. BARR and VICTOR J. ANHORN, Gulf Research & Development Company 


IX. PRODUCTION OF HIGH VACUUM (Continued) 
SINGLE-JET MERCURY VAPOR PUMPS 


A small single-jet mercury vapor pump is illustrated in 
Fig. 105. For convenience in building the pump, the respec- 
tive fabricated parts are shown in Fig. 106. The pump is 
assembled as follows: 

1. The inner condenser jacket, part B, is put into part A 
and the flare of the inverted seal is sealed to the wide end 
of part A. The tube extending beyond the flare seal is then 
fused and a round bulb is blown. The flare seal is kept hot 
while the bulb is blown. The tube is then opened at the top 
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of the bulb and a small flare is retained around the opening 
so that a ring seal can be made between the bulb and the 
outer edge of the shoulder of part C. This ring seal is made 
and tube D is sealed to the jacket at the flare seal. Tube E 
is then sealed to the bulb. The entire end of the pump is 
then earefuliy annesied. After the pump has cooled, the 
bottom ring seal is made and the side tube D is sealed to 
the water jacket. The gas outlet tube F is sealed below the 
ring seal at a 20° angle after the ring seal is annealed. The 
mercury boiler and vapor tube are then sealed to the pump. 


Page 514—IJ nstruments—Vol. 19 


The small tube G serves as a level indicator for the mercury, 
It is closed after the required amount of mercury has been 
added. r 

A single-jet mercury vapor pump designed by J. EF. 
Shrader and R. G. Sherwood’ is illustrated in Fig. 107. This 
pump is simple in design and can readily be made by any- 
one who has mastered the ring, flare and side-arm seals, 
The parts for the pump are first fabricated according to 
the dimensions given in Fig. 108. The pump is assembled 
as follows: 

1. Part B is inserted into part A so that the flare on 
the latter rests on the shoulder of part B. The glass of the 
flare and shoulder is sealed and a shoulder is blown below 


wry 
























































L 
aa € 
























— 


25mm 




































































us ie + 19me 
g 
3 
S 
© 
tt j | ie 
= - , ), oa 
. s 
° Fe 
we 
Oma. 2mm 
16mm. Tan: 
Fig. 106 


the seal in the glass of part A. The tube below the shoulder 
is opened with the burner flame and part C inserted into 
the opening until the shoulder of this part rests against the 
edge of the opened tube part B. The end of part C should 
extend 25 cm. into the water jacket. The glass at the junc- 
ture of part B and C is then sealed. A shoulder is then 
blown in part C just below the ring seal and the glass is 
opened below the shoulder. It is important that the glass 
be opened at exactly 13.3 cm. below the outer jet of part C. 
The inner jet, part D, with the inverted ring seal is then 
inserted into the opening until the flare rests against the 
open end. The flare seal is completed and the inner jet is 
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tensions must | od 
dete?mined in camoatl 
Compact. Simple. Fits practi- 

500 to 20,000 Ibs. Sturdily 
5 Ibs., 10 oz. Steel carrying 


WEIGHTS and She 
be accurotely é : 
and quickly ee 
every industry and service. This 2 bo 
calls for the dependable Dilion! a ce 
cally all setups. Used by Amer- , 
ica‘s leaders. Nine capacities, 
built for oll weathers. Instru- 
ment less shackles weighs only 
ease. Write for 20 page Cata- 
log, song low prices. Prompt é.. 
W.C. Dillon & Co., Ine. AAD _~— 
5415 W. HARRISON ST., CHICAGO 44, ILL. ~ : 





Small space requirement and low cost 
make Mercury Electric Counters ideal 
for built-in applications. Low current 


_ (approx. 2 watts). Enclosed Counting Problems 
working parts, tamper-proof case. 

Speeds to 600 CPM and more. Operates SOLVED 

in any position. Non-reset. Counts any- Send for Catalog or tell 
thing that will operate an electric us what you want to ac 
switch or electric-eye. complish. 


a A Se Company 


702 W. JACKSON BLVD., CHICAGO 6, ILL. 


Manufacturers of Counting, Timing and Recording Devices 




















New angles 
for the 


Instrument 


Webber Heavy Duty Gage 
Blocks can function as calipers, 
snap gages, height gages and 
scribers. Superb for tooling 
and setting up. aa % 







Webber Angle Gage Blocks; ac- 
curacy to \4 second, Eliminates 
sine bar and computation table 


Webber has made improvements in measurement 
that makes it possible to obtain gage block ac- 
curacy in a variety of time saving methods. 


1. Webber Angle Gage Blocks are the newest of 
these improvements. Angle accuracy rarely obtain- 
able in traditional shop methods is now possible. 
Angles can now be measured quickly and easily. 
Accuracy in degrees, minutes and seconds are as- 
sured as the proof is contained within the blocks 
themselves. 


2. Layout and inspection work has been speeded 
up through the application of Webber Heavy 
Duty Gage Blocks. The patented clamps and hold- 
ing fixtures make it possible for Webber Heavy 
Duty Gages to function as a temporary snap gage, 
height gage, inside and outside caliper and pre 
cision scriber. No longer is it necessary to wait 
for special purpose gages in tooling and set up. 


Write for details 
WEBBER GAGE COMPANY 
12904 TRISKETT ROAD » CLEVELAND 11, OHIO 
* VISIT OUR BOOTH AT 


THE INSTRUMENT SHOW, 
PITTSBURGH, PA., SEPT. 16-20. 





PRECISION 
GAGE BLOCKS 
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RADIAL TYPES 
DOWN TO 3 mm OD, 


Over 200 different numbers of which 
a few are shown above in actual sizes 


All R.M.B. Miniature Ball Bearings above |'/. mm 
O.D. have ball retainers. 


Write for your copy of Catalog No. 5 which con- 
tains full technical data, prices and quan- 
tity discounts. 







TYPICAL 
SERIES 
SHOWN 
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LANDIS & GYR,INC. 


04 FIFTH AVE., NEW YORK 11, N.Y 





DISTILLED WATER 


from 1-100 G.P.H. 
Easy to Operate: 


Automatic stills require 
a minimum of attention. 
Just turn on the heating 
medium and water sup- 
ply and the still will pro- 
duce freshly distilled 
water to meet just your 
particular needs as they 
arise. 


Pure Distillate: 


These stills are uncondi- 
tionally guaranteed to 
meet the most exact re- 
quirements for distilled 
water, Purity is assured 
by an exclusive baffing 
design and unique con- 
denser enabling the free 
and steady escape of 
impurities. 

Steam, Gas, Electricity, 
Storage Tanks, Hard 
Water Models, and other 
accessories available. 
Write for catalog A-46. 


BAKER INSTRUMENT COMPANY 
ORANGE, NEW JERSEY 
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centered in the pump. As the pump is being assembled a 
described above, it is extremely important that every sea 
be kept hot until all side arms are connected. After ea 

ring seal is completed, the preceding seals must be heated 
so that no preheating will be necessary for making the sid 

arm seals. The side arms, parts E, F, G and H, are then 
sealed to the pump in this order. The entire section is then 
carefully annealed and allowed to cool slowly. After it is 
cool, the top ring seal is made and the side-arm hose co: 
nection, E, is sealed to the outer jacket of the condenser 
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58.4cm. APPROX. LENGTH 


13.3 cm: 




















45mm 


The end is then annealed. The boiler, I, is sealed to 
the vapor line. The mercury return lines are sealed to the 
side arms of the pump and boiler. 

A combination of the single-jet and the upright jet pump 
has been used by one of the authors for evacuation of 
vacuum jackets. The inlet of the single-jet pump is con- 
nected to the outlet of the upright jet pump. A rotary pump 
is used for producing a forepressure for the single jet pump. 
In trial runs it has been found that a forepressure as high 
as 2 mm. was sufficient to give a pressure of 10-° mm. mer- 
cury on the high vacuum side of the upright jet pump. With 
a good backing pump, the combination will produce vacua 
of the order of 10-* mm. of mercury. 


ANNULAR JET PUMP 


The recommended procedure for preventing the diffusion 
of mercury vapor into the system which is being evacuated 
is to use a trap which is surrounded by a refrigerant as 
liquid air. The conventional traps as illustrated in Fig. 119 
are quite efficient in trapping the mercury vapor, but they 
reduce the effective speed of the condensation pump. Two 
alternatives are apparent for reducing the back diffusion 
of mercury vapor: 

1. The amount of mercury vapor which diffuses back into 
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WINSLOW 
RESISTANCE TEST SETS 





Model G 1000 


WINSLOW 
BRIDGE TEST SETS 





Model 301 


GALVANOMETERS 


ELECTRICAL TEMPERATURE 
INDICATORS and COMPONENTS 


9 LIBERTY s:REET, NEWARK 5, NEW JERSEY 
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the vacuum system can be reduced by more efficient wate, 
condensers in the condensation pump. 

2. The speed of the condensation pump can be maintained 
by the use of traps which offer less obstruction to the floy 
of gases being pumped from a system and yet condense 4] 
mercury vapors. 

An annular jet pump designed by C. S. Bull and 0 
Klemperer® is shown in Fig. 109. The mercury vapor pro- 
duced in a conventional boiler enters the pump jet throug! 
a large vapor line. The jet is annular to offer the least » 
sistance to the gas which passes down into the mercur, 
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vapor stream. An inner condenser and an outer condenser 
give a maximum of condensing surface. The condensed mer- 
cury returns to the boiler under gravity flow. The’ pump as- 
sembly has two additional features: 

1. A trap is so designed that mercury vapor which dif- 
fuses back toward the vacuum system must impinge on a 
cold surface. The trap can be fabricated from glass or meta! 
which does not amalgamate. Liquid air is kept in the trap 
and if the cone and baffle are made of metal, this assembly 
is made to give a close fit in the inverted glass seal which 
is part of the trap. 

2. A metal shutter, which is closed to prevent migration 
of mercury into a vacuum system when the pump is not in 
use, is conveniently installed above the trap. The metal sur- 
face rests on a glass groove which has been ground flat for : 
close contact between the glass and metal. The shutter is ; 
closed by the arrangement illustrated in Fig. 109. 

The assembly shown in Fig. 109 was used to measure the 
speed of the pump which was calculated from the dimen- 
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MAKES ACCURATE PERSPECTIVES 
IN HALF THE TIME! 


MAKES DRAWINGS THAT CAN BE 
SEEN IN 3 DIMENSIONS! 








The only mechanical device known that draws in 
perspective from a standard line drawing, the 
Pomeroy Stereograph is a precision instrument. 
Saves you time, improves your technique, and 
opens up vast possibilities for the presentation 
of ideas through drawings. Accurate and auto- 
matic, it is the approved answer to your need 
for perspective drawings, exploded and cutaway 
views, etc. You will want to know more about 
this amazing device so send coupon below for 
free descriptive literature. 






















MMB pRrEcISION MINIATURE METERS 


| ew INE ACCURACY, minimum size and weight, elec- 
trically adapted for a specific job... that’s what you can 


SEE EXHIBIT AT BOOTH 22 National Instruments Exhibit, 
Pittsburgh, September [6th - 20th. 
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THE POMEROY STEREOGRAPH CO., INC. 
303 Empire State Bidg., Cleveland, Ohio 


Send free descriptive literature to: 


be sure of with MB miniatures . . . instruments truly “made to 


FIRM > for aircraft! P 

: order” for aircraft! Plan on their design advantages .. . and 
y eeesseeeeesesesess e Ss ~ < 

eis their dependability ... for fuel gages, cylinder head thermo 
r s é teen - Cc be 

City iis meters, oil temperature and pressure gages, and others. 











These efficient meters are designed for the required calibra 
tions and special performance characteristics, and compensated 
for error-producing temperature changes .. . for use wherever 
quantities can be measured electrically. Not only do they offer 
unfailing accuracy, but they also help you cut panel space and 
weight requirements to the bone. 


MB instruments are built to high standards, of only top 


ae ¢ quality materials. Let an MB engineer show you how easily 
Specifications ’ 


1/15 HP; 4500 RPM 

Series Wound; 
Continuous Duty 

115 Volts AC and DC 

3-21/64” diameter; 
41," overall 

Weight—3 Ibs. 13 oz. 

Type EU-450; Model 3 


and economically the I-inch and 1'4-inch models can be 
applied to your own designs. Write for details. 
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THERMOCOUPLE 
THERMOMETERS 


For Example... 


we Te 


This high-speed Ostermotor gives 
smooth, vibrationless performance 


for long, trouble-free life... 

The Type EU-450 high-speed This is but one example 
Ostermotor (4000 to 8000 of the custom-built univer- 
RPM at full load) has high sal motors we are manufac- 
Starting torque and varying _ turing. Other special motors 


Accurate to within i «> MB instruments also have the 
sensitivity for use with thermocouples. 20 millivolt drop 


produces full deflection in instruments compensated for 
copper temperature error; uncompensated—only 1214 


millivolts. You can get them with square or round, ano 
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dized aluminum housings, plain or luminous scales—all 


speed characteristics. Light 
weight and small, it operates 
on both AC and DC and has 
a wide variety of applications, 
such as small tools, blowers, 
and dental equipment. 


made to order by Oster are 
split phase, capacitor, and 
synchronous induction mo- 
tors in the 1/2000 — 1/10 
HP range. Write for com- 
plete information. 


Send your specifications today to — 


JOHN OSTER MFG. CO., 2 Main Street, Racine, Wis. 


Specialists in special motors — series, split phase, capac- 


itor, synchronous, and shaded pole in fractional hp ratings. 
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MANUFACTURING COMPANY, INC. 
331 East St, New Haven 11, Conn 

















Cylindrical, Tapered or Square Shaped 


F. S. Precision-Bore Glass Tubes are made to exact 
inside dimensions for application where inter- 
changeability and precise bore are required. 

Inside diameter: 0.216mm (0.0085”) to 100mm 
(4”) kept accurate within .01 to .001mm (+.0004” to 
.00004”). For: Manometers, Barometers, Viscosim- 
eters, Flowmeters, Gauges, Pumps and many other 
scientific, technical and industrial purposes. 


Ask for Bulletin PB-298 
Made of Pyrex or Kimble NC. glass 


FISH-SCHURMAN CORPORATION 
230 East 45th Street, New York 17, N.Y. | 








STANDARD 
PRECISION 
TIMERS 






THE MOST ACCURATE AND RUGGED 
INSTRUMENT FOR INDUSTRIAL TIMING 


























Model Reads Totalizes | ACCURACY | Net Price 
$-100 | 1/5 sec. 6000 sec.} + .02 sec. $41.80 
S-60 1/5 sec. 60 min.| + .02 sec. $41.80 
$-10 1/10 sec. 1000 sec. | + .02 sec. $41.80 
S-6 1/1000 min. 10min.| + .02 sec. $55.00 
S-1 1/100 sec, 60 sec.}] + .01 sec. $55.00 
MST 1/1000 sec. | .360 sec.| + .001sec.| $88.00 
SM-60 | 1/100 min. 60 min. | + .02 sec. $41.80 























Write for Bulletin 149. Please mention this publication when writing | 


THE STANDARD 
ELECTRIC TIME CO. 


Founded 1884 
SPRINGFIELD 2, MASSACHUSETTS 
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sions of the capillary and the respective pressures in ti, 
reservoirs on the high and low pressure sides of the pum 
The speed of the pump was 90 liters per second at a pr 
sure of 5 X 10°° and 20 liters per second at a pressure 

3 X 10-* mm. mercury respectively. 


METAL NOZZLE MERCURY CONDENSATION PUMP 


A mercury condensation pump with a metal nozzle was 
designed and tested by Estermann and Byck’®. The pump 
details are shown in Fig. 110A and the nozzle details are 
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SHUTTER 
DETAIL 


SCALE 


Fig. 109 


given in Fig. 110B. The nozzle was made so that various 
annular areas could be tested by successively machining the 
inner and outer metal sections of the nozzle. The nozzle was 
made to give a friction fit over the glass vapor line from 
the boiler. The pump is simple in design and is made as 
follows: 

1. A 50-mm. tube is flared at both ends. The overall 
length of this flared tube is 35 cm. The flares should fit into 
a 70-mm. tube. A 45-cm, section of this tube will be suffi- 
cient for the outer jacket. The end of the tubing which con- 
tains a size 50 inner member of a ground glass joint is 
opened for sealing to the reduced section of the outer jacket. 
Two hose connection side arms are made and a point is 
drawn on a 30-mm. and a 20-mm. tube, each of which is 
15 em. long. A mercury boiler is made as previously de- 
scribed. The vapor tube of the boiler is 15-mm. tubing. A 
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HE Linotone Process, a war-proven devel- 
opment, graduates scales and dials with 4 
tool-maker precision at costs well below previ- 
ously accepted methods. 
The Linotone Process eliminates expensive 
tools and machine time by a unique method de- 
veloped for graduating the most accurate Army 
and Navy range instruments. 
No matter what the surface contour of the 
iS 
e scale, Linotone graduates it to tolerances as 
S 1 ar . 
: precise as + .0005” without cumulative error. 
: TAIT AATY 
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See it for yourself at Booth 135 at the “In- LI N O I O N ! ’ 





strumentation for Tomorrow” exhibit Sept. 16— ( ‘ O R PO R A T I ‘ ; N 


20 at the Hotel William Penn in Pittsburgh. 


A Division of Mergenthaler Linotype Company 


| 559 West 35th Street, New York 1, New York 
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These 6 features insure accuracy and 
dependability in all IRC “Precisions” 


Standard Tolerance + 1% 

Wide Selection Ranges and Types 
Non-Inductive 

4-Way Humidity Protection 

Low Noise Level 

Positive Terminal Connections 
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IRC’s famous “Precisions’”— now available on 
shorter delivery cycle—offer many advantages. 
Check these typical reasons IRC has long main- 
tained leadership in the manufacwre of Precision 
Wire Wound Resistors. 
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INTERNATIONAL RESISTANCE CO. 


PHILADELPHIA 8, PA 






401 N. BROAD ST 


Lid., Toronto, Licensee 


MACBETH 


pH Meter 


Visit the Macbeth exhibit 
Booth No. 12 
Hotel, Pittsburgh 
16-20, 1946 


William 


THE FIRST 
LINE OPERATED 
DIRECT READING 
CONTINUOUS 
INDICATING 

pH METER 





Penn 






me) Sept 





No batteries. Can be left on continuously. 
One operating control. Range, from 0 to 14 
pH. A rapid, accurate, inexpensive instrument. 





CORPORATION 
227 West 17th Street New York 11, N. Y. 
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small shoulder is blown 27 cm. from one end of a 37 
length of 15-mm. tubing. 

2. The inner jacket is inserted into the outer jacket 
one ring seal is made by fusing and working the glas 
the outer tube and the flare of the inner tube. The « 
jacket is drawn down to the diameter of the tube contai: 
the ground joint. This tube is sealed to the reduced sect 
of the outer jacket and the side arm hose connectio: 
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sealed to the outer jacket. The end is then annealed and 
allowed to cool. 

3. The bottom ring seal of the water condenser is then 
made and the hose connection is sealed to the outer jacket. 
The tubing below the ring seal is drawn down to 30 mm., 
opened, and a 30-mm. tube is sealed to the opening and the 
seals are annealed. The 30-mm. tube is opened to fit the 


TABLE 15 


PERFORMANCE OF METAL NOZZLE PUMP AT VARIOUS 
CLEARANCES AND DIFFUSION AREAS 





Pumping Speed of Air 
in liters per min. 


Area of Diffusion 


Clearance in cm, Region in cm,2 


0.1 1.5 3.0 
0.2 2.9 5.0 
0.33 4.7 8.5 
0.55 7.4 13.0 
0.63 8.4 9.5 
0.71 9.2 8.4 


These tests were made by measuring the pressure at a point 
30 cm. from the nozzle, which in practice, is the distance thé 
vacuum system is located from the nozzle. 
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a ten-thousandth is routine... 
where JO-BLOCKS control by millionths! 


It PAYS to control parts-dimensions to close limits. It pays in 
ease of assembly, in product performance and in the assured fit 
of replacement parts. In wartime, it paid richly in human lives 
saved. JO-BLOCKS, the pioneer precision controls, produced in 
America by Ford Motor Company only, for all industry, are 
warranted accurate to .000002”, .000004” or .000008"+, and 
are available in sets at $23 and upward, or in individual blocks, 
with various accessories. With properly selected genuine Jo- 
Block equipment, accuracy control can be maintained to the 
highest practical degree over mechanical dimensional inspection. 


FREE—NEW CATALOG! 


Profusely illustrated, with full 
details, covering selection, 
application and care of Jo- 
Blocks. Write Ford Motor Co., 
Johansson Division, Dept. 95, 
Dearborn, Michigan. 
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vapor tube shoulder. The vapor tube is ring-sealed and . 
tered. The mercury return line and pump outlet are sealeq 
to the pump in successive order and the entire end is 
nealed. 

4. The boiler and mercury return lines are then seale, 
to the pump. 

5. The Monel or stainless-steel nozzle is machined 
shown and inserted into the pump through the top end. 1 
nozzle tube should fit snugly over the glass vapor line. 

Data of tests at various nozzle areas are given in Tabl|; 
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Fig. 111 


15; the pumping speeds at various clearances and diffusion 
areas are given in Fig. 111. 
To be continued 
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of Electrical Instruments 


By JAMES SPENCER, in charge of Instrument and Relay Dep't, 
Westinghouse Elec. & Mfg. Co., Newark, N. J. 


SHOULD be of great 
value to all those 
whose problem is to 
keep in operation the 





INSTRUMENTS PUBLISHING Co. 
1117 Wolfendale St., 





Pittsburgh 12, Pa. electrical instruments 
‘ on vital production 
Enclosed is $ for equipment. 


copies of Maintenance and Servicing ef 


Electrical Instruments (at $2.00 each). | Cloth, xii+ 263 pages, 
5 X 8% inches, 


274 illustrations 
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Price, $2.00 postpaid 
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City... must accompany order. 
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FIGHT “BULLS” 
that come from 
careless counting 










Where production relies On presage = 
swork... bulls” are bound to charg — 
ip roduction schedules. - . until mistakes © 
br ~ ossible by up-to-the-minute —_ 
ost 0 fit your war-production machines an 
erceeee with Veeder-Root Counting paet:-- 
aad delays, shortages and over-runs i ” 
: departmental co-ordination toward ! - 
sly. $00 how you can make your work orem 
oa at ... by counting on Veeder-Root. VYrile. 


VEEDER-ROOT 


INCORPORATED 
HARTFORD, CONN. 
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‘ie Type T.E.C. 
Sturdy construction. Precision 
tific performance. Large, easy to 
read dials. Modern design. 
221, & 
also makers of 
— PERCENTAGE TIMERS 


INTERVAL TIMERS 
CYCLE TIMERS 
PULSE TIMERS 
RUNNING TIME METERS 
TIME SWITCHES 


‘ng AA SELF-STARTING 
SYNCHRONOUS MOTORS 


pat 
se Maximum power, minimum 
he space plus a NEW HIGH in 
he : 
ts electrical and peformance 
mn characteristics. The high pre- 
cision motor instrument 

. makers have been waiting 
for. Write for details. 

; THE R. W. CRAMER COMPANY, INC. 
4 : BOX No. 5 CENTERBROOK, CONN. 
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REVERE 


THERMOCOUPLES 


SEND FOR THIS 


ILLUSTRATED 
CATALOG AND 
ENGINEERING 
DATA BOOK 





This new Revere Catalog is 
available for all Manufac- 
turers requiring concise, in- 
formative and accurate in- 
formation on Revere Precision 
Built Temperature and Pres- 
sure Measuring Equipment 
Bulletins are available for 
the following items desig- 
nated by an asterisk 


@ THERMOCOUPLES ® 
Embedded Cylinder Head* 
Spork Plug Gasket* 

Oil and Air* 

Exhaust Gas* 

Wire and Leads* 
Calender Roll 

Surface Contact 


Skin Temperature 


@ PRESSURE TUBES ¢ 

© Pitot-Static* 

® Directionally Shielded To- 
tal Pressure Tubes” 

@ Survey Rakes 








| Also Special Designs Adapt 
able to the Plastic and 


Rubber Industry i 
R-833-T @ FLOW METER e R-256-XG 
Multi-Head Total e High Pressure Positive Hot Gas 
Temperature Displacement Fuel Flow Thermocouple 


Thermocouple Meter For Jet Aircraft Pioneered By Revere 


REVERE DESIGN INSTRUMENTS ARE THE STANDARD OF INDUSTRY AS 
WELL AS OF AVIATION OR ELECTRONICS, OR ANY USE WHERE 
TEMPERATURES NEED BE KNOWN FOR DESIGN AND USE. WE INVITE 
INQUIRIES ON SPECIFIC APPLICATIONS 


AMERICA 
CONNECTICUT 


€ 6.4? Cea rt CO 8 O68 
WALLINGFORD 


Successor to Revere Co. 
AIRCRAFT AND INDUSTRIAL 
INSTRUMENTATION 
LABORATORY RESEARCH 
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The Month’s NEW INSTRUMENTS 


In this department we report each month new devices for measurement, inspection, 
testing, metering and automatic contrdl—in the form of concise technical descriptions. 
For further information use the postage-free Order Card on page 575. 














Photoelectric Micrometer for 
Continuous Gaging During 
Production 


New “Visi-Limit Electronic Micrometer” 
was primarily designed for continuous pro- 
duction measurement of outside diameter of 


MEASURING OSCILLOSCOPE A 
HEAD F . / yf 











? x 

cit Cy 

insulated wire but is suitable for continu- 
ous dimensional inspection of many other 
products. Utilizing a phototube, with light 
as a measuring medium, it requires no phy- 
sical contact with measured part, hence is 
suited to measurement of razor blades, ex- 
truded plastic, rubber- or plastic-covered 
wire, etc. No limitations are imposed upon 
speed of operation. Components, shown in 
Fig. 1, are (1) measuring head; (2) power 
supply unit; (3) oscilloscope. Measuring 
head contains measuring aperture over 
which the wire (or other material to be 
measured) is fed. Aperture is illuminated 
by a projection lamp which casts a shadow 
of object being measured on cathode of a 
phototube located behind measuring aper- 
ture. Area on surface of cathode which is 
not in a shadow produces a voltage signal. 
Two other apertures (see Fig. 2) are sepa- 
rately adjustable .to represent the positive 
and negative tolerance limits. A scanning 
disk rotates between apertures and photo- 
tube, so that three voltage pedestals are fed 
to amplifier circuit, in a time sequence syn- 
chronized with disk rotation. At points in 
this cycle where scanning disk changes 
from one aperture to another, particular 
care in design is taken so that total area 
uncovered at any one time is constant. Sev- 
eral important features result: (1) Photo- 
tube voltage signal is a.c. in character and 
allows the use of a-c. amplification; (2) 
signal level changes only in proportion to 
tolerance and does not change ‘with respect 
to absolute dimension of material; (3) sen- 
sitivity of instrument is not dependent on 
size of material. For instance: it is possible 
to measure a dimension of 0.6” or 0.005” 
within accuracy of +0.0002”. Each of the 
three voltage pedestals is amplified in a 
common amplifier circuit, is then applied 
to vertical deflection plates of oscilloscope. 
Sweep voltage is applied to horizontal 
plates in such manner that termination of 
each viewing cycle occurs at time that scan- 
ning disk alternates from one aperture to 
another. Thus each of these three voltage 
pedestals appears as a horizontal line on 
oscilloscope screen; all three lines appear 
as simultaneous and continuous traces. 
When size of material under measurement 
changes, voltage signal represented by test 


Page 526—IJ nstruments—V ol. 19 


FOR YOUR GREATER 
CONVENIENCE 


gy btn often have you been keenly 
interested in new products but 
failed to find out more because you 
had no time to write letters? 


Many times, no doubt! And more 
than once, you bitterly regretted hav- 
ing let the matter slip your mind. 


No more excuse for such over- 
sights from now on: it will take you 
two or three seconds to write each 
number on the card. See instructions 
above. 











trace varies proportionately, causing test 
trace to change its position relative to the 
two limit traces. (Limit traces maintain 
their relative positions exactly as they have 
been adjusted for a given production run.) 
Thus, operator of the production machine 
on which “Visi-Limit” ‘s installed has be- 
fore him a continuous visual check. When 
variations in dimension of product are 
noted, operator can quickly adjust produc- 
tion equipment. Stability features: Voltage 
variations which normally cause fluctuation 
of scope pattern cause no error, as all three 
traces move together. Gain variations in 
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scope or amplifier circuits cancel out, as all 
three signals are amplified in the same 
channel. Use of a single phototube elimin- 
ates errors due to fatigue, temperature 
change, etc. Vibrations of material being 
measured do not cause measurement error: 
vibration in horizontal plane merely changes 
position of shadow and does not change its 
size; effect of vibration in vertical plane is 
minimized by use of parallel light. It is 
possible to mount equipment within 4” of 
a given extrusion head, or other support, 
obviating need of using rollers or other 
supports on measuring head. A positive air 
pressure is maintained within measuring 
head to prevent accumulation of dust in 
apertures. Initial set-up of the micrometer 
for a production run consists simply in ad- 
justing calibrated test aperture with aid of 
a reference standard of known dimension, 
and adjusting limit aperatures for toler- 
ance. Size Ranges: 0.005” to 0.6” for stand- 
ard “Model P56" and 0.6” to 1.0” for spe- 
cial “Model P56-1." Adaptatious can be 
made to accommodate particular items of 
various sizes.—Raymond M. Wilmotte, Inc., 
236 West 55th St., New York 19, N. Y. 


Please mention number 901 when filling out card 


Automatic Control for Evacuation 


and Gassing Packages 


New complete system is announced 
automatically controlling evacuation ! 
gassing of food products packages in mult 
ple-unit gassing machines. This process con- 
sists of subjecting unsealed cans or oth: 











+-BRISTOL MODEL E4our 
ABSOLUTE PRESSURE 
ITROLLER 


F-BRISTOL MODEL 608 
PRESSURE CONTROL FE 
WITH HIGH CONTACT 


BULL'S EYE 


pee TIMER 
RANGE: 2 SEC -20 wm 





r~ SNAPSwITCH 








SWITCH BOARD - FRONT VIEW 


packages to a high vacuum and then int 
ducing an inert gas such as nitrogen under 
pressure before packages are sealed. Auto- 
matic-control system is designed so that : 
bank of two or more machines can be han 
dled by one set of operators who merely 
load and unload retorts in any order: as 
each is closed and sealed, operator pushes 
a start button and moves on to next ma 
chine. Control equipment takes over an 
processes each batch as soon as preceding 
one has completed its cycle. Automatic-con 
trol equipment consists of a retort selector 
a timer and an absolute pressure gage wit} 
low-pressure adjustable contacts. In addi 
tion, two relays, two control valves, and ar 
indicating pressure controller are required 
for each machine. Spare contacts on retort 
selector allow for addition of extra ma 
chines.—The Bristol Company, Waterbur 
91, Conn. 
Please mention number 902 when filling out card 





Portable Audiometer 


New “6 BP Audiometer” is for use b 
physicians and hearing aid dealers in ths 
office and for outside calls. Circuit features 
of its table model predecessor (“6B”) hav: 
been retained, but design for new portabk 
unit provides greater utility, convenience 
and ease of operation, which also makes it 
preferable for schools and hospitals. Fac« 
prove readability of frequency and volume 
plate of set its tilted backward 18° to im- 
control dials. Front edge of chassis has 
been raised about 2”, permitting introduc- 
tion of a sub-panel below edge of chassis 
utilized for mounting jacks for air and 
bone-conduction receivers, a switch for se- 
lecting receiver for any particular test, and 
an indicating lamp that lights when set is 
in operation. Power cord is also brought out 
through this sub-panel. Cord and push- 
button test tone indicator of former models 
used by patient to indicate whether or not 
he had heard the tone, has been eliminated 
Instead, patient holds his index finger up 
as long as he hears the tone and lowers it 
when he fails to hear. This simplifies tests. 
particularly for school children, without de- 
creasing effectiveness of set. Other modifi- 
cations and features include two vents ir 
side of carrying case to carry away heat 
generated in tubes and other elements, Two 
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remov- 
index 
Western 
York 7, 


inside of 


cords, 


compartments, 
hold the receivers, 
audiogram 
195 Broadway, 


storage on 
able cover, 
rings, and 
Electric Co., 
N. Y. 


Please mention number gQ3 when filling out 


charts 
New 


card 


Operation-time Attachment 
for Recorders and Controllers 


New operation recording attachment 
for maker’s rectangular-case instruments 
unit for recording and controlling pressure 
and temperature in industrial processing, 
where it is often desirable to have a record 
of the time during which a given piece of 
equipment is in operation. Auxiliary pen 
unit is said to be simple in design and op- 
eration. Actuating element is a bimetallic 
strip through which a current passes when- 
ever power circuit to pump, compressor, or 
other equipment is energized. Current (3.5 
amp. maximum) causes strip to heat and 
consequently to warp. Strip’s bending moves 
pen, which moves about %.6” inward from 
outer edge of chart, producing record. About 
10 seconds is required from instant warp 
switch is energized until pen in proper 
recording position. Within 30 seconds after 
deenergizing, pen returns to outer edge of 
chart. This unaccelerated pen action pre- 
vents ink splashing.—Brown Instrument Co., 
4582 Wayne Ave., Philadelphia 44, Penna. 

Please mention number 904 when filling out card 


is 


is 


Camera-transit 


New combination of special camera and 
surveyor’s transit, believed to be the first 
American-manufactured camera transit, 


was developed by maker’s engineers in co- 
éperation with J. E. King of U. S. Forestry 
Service to meet specifications of U. S. Navy 


Hydrographic Office. Unit consists of a 
“Type 5078-E” K. & E. transit combined 
with a 4”xX5” plate camera. To provid 





sufficient 


mounting space for camera, 
wide aluminum base plate, fitted around 
base of compass box and fastened to upper 
limb of transit, permits standards to be 
separated so that amera can be inted 
between them on axis normal occupied by 
telescope. Telescope mounted on top of 
camel w“ 1xis \ } 
th it { , S 
nur l te nit e we ht, equl] 
with an 814” f6.8 Goerz Aerotar ns 
vides 4” ne tives on giass plate 
contalr fiduc _ ! ! f plane 
which are ljusted | Natior I 1 ¢ 
Standards to |] te principal point of the 
photograph within specified cy. Can 
era back holds glass plate holder in sucl 
a way that plates are pressed g ist 
fiducial marks to give maximum pre on 
in the photograph. A level bubble within 
camera is photographed on each negative 
as a check that transit was leveled proper 
ly when picture was taken. A counter also is 


registered on negative to identify 
of the 12 photographs taken at a given st 


any 


tion. Station number and focal length of 
camera are also recorded on each photo- 
graph. Camera has a Wollensak No { 
shutter, with speeds of 1/50, 1/25, 1/10, 
1/5, and 1/2 second, or for time and bulb 
exposure. Diaphragm stop range is f6.8 to 
32. Accessory equipment includes three 
filters (red, yellow, minus blue), carrying 
case, and plate holder box for seven glass 
plate holders.—Fairchild Camera & Instru- 
ment Corp., 88-06 Van Wuck Blwd., 
Jamaica, L. I., N. Y. 
Please mention number 905 When filling out card 


Phase Microscopy 


New equipment transforms an ordinary 
light microscope into an instrument that 
extends range of human vision far beyond 
limits of present microscopes, It represents 
a fundamental advance in use of micro- 
scope, called phase microscopy ind con- 
verted instrument is known a a phase 
microscope. Equipment compriss newl 
developed light-controlling diffraction plates 
(Fig. 1) which, placed in an ol cti lens 





Fig. 1 
system, make detail visible within a speci 
men by increasing, reducing or reversing 
contrast in image formed by microscope. A 
feature of new phase microscope is that 
it makes possible an accurate study of 
transparent living organisms. Formerly, to 
make them visible it was usually nece ur 
to stain them with dyes, a procedure that 
kills most organisms. As a result, informa 
tion gained with microscop was largely 
limited to the study of dead rather than 
living material. New phase 1 1 ype will 
be useful in study of plant and animal life 
parasites, emulsions, replicas of metal and 
other surfaces, glass and pla trans 
parent surfaces, minerals, < stals, syn- 
thetic fibers and other mate: Shown in 
Fig. 2 photomicrograph are mold fr: ment 
(the small white objects) w! cannot be 
seen with an ordinary micro but whic} 
are made visible by new instrument. In in 
dustry, crystals otherwise barely visible 


can be seen and, conversely, regions within 








Fig. 2 

rtain sub I b 
facilit ‘ 
ment req t ! 
rik ) I I t 
of a diaphr f ‘ I t 
centrated on a specimer. ar t “ 
diffraction plate pl in the 

ens systen \n iXlliaryv t 
place of the microscope eyepiece i 
while centering the equipment. It is } I 
to make this equipment available for ‘ 
eral models of Spencer mictr pe In 
vestigations have disclosed that different 
types of the newly developed diffractior 
plates are preferable for various kind if 
investigations. Further research will exten 
their use to idditional applicatior 
American Optical Co.’s Scientific Instrument 
Division, Buffalo, N. Y. 

Please mention number 906 when filling 

Altitude Test Chambers 

Two new models of high-altitude testi: 
inits have been added to maker's line. One 
has a maximum efficiency of 1” mercur 
ibs ite, or 75,000 feet of altitude; othe 
model 2.7” Hg abs. or 55,000 ft. The 75,000 
ft. unit features a climb rate of 2,500 feet 
pe minute up to 5,000 feet In the 5,001 
foot unit, climb rate is increased to 5,000 
fpm. up to 000 ft. Each unit can be dived 
at rate of 55,000 ft. to sea level in tw 
minutes. Each has 12 ft of testing ct 
for testing instruments and materials, ich 
can be observed through a heavy glass door 
Units are powered by a 110-220-volt single 
phase 60-cycle motor Refrigeration Dir 
Bowser, Inc., Terryville, Conn, 

Please mention number 9()7 when filling out card 


Constant-frequency Audio 
Oscillator 
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SEE PALMER BOOTH 
AT CONVENTION 
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/ All right—we are exaggerating. We'll admit this 
/ newest Palmer Thermometer at street level could 
hardly be read from the top of a skyscraper. 

But it’s not such a terrible exaggeration at that. The 
“*Red-Reading-Murcury” column in this new and finer 
Thermometer can be read more accurately—at a far greater 

/ distance, even through smoke, steam and mist! 

That's because the new Extruded Brass Case NOW makes pos- 
sible a much larger reading scale. Other important features are: 
Double-strength, non-rattling glass shieid, ‘‘Snap-On‘’ cap for easy 
removal of shield; fume-resistant and dust-proof case. For full details 
write for Bulletins No. 46-2 and No. 46-3. 
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AND REMEMBER — specify this new thermometer on original 
equipment purchased from your jobber or equipment manufacturer 
—there should be no extra charge! 


PALMER THERMOMETERS, INC. 


Mtrs. industrial, Laboratory, Recording and 
Diai Thermometers 


2511 NORWOOD AVE. CINCININATI 12, O. 
Canadian Plant: King and George Sts., Toronto 2 

















Two Color Co-ordinate Paper 


for 
Engineering and Research Records 


Suitable for Reproduction Work in which the light blue intermedi- 

ate lines disappear — only the major dimensional lines reproduce. 

Of service for every purpose where a co-ordinate paper is wanted. 
A second Color in Graphs adds Clarity and Appeal 


Co-ordinates: 10x10 and 20x20 to 1 inch, also millimeters. 
Sheets 84x11 and 11x16 inches. Sold in 100 sheet units. 
Samples and Prices on Request 


Chart Production Company 


278 Madison Ave. New York 16, N.Y. 
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corporated in any equipment requirin; 
constant audiofrequency source. Frequer 
is controlled by a dynamically-balan 
vacuum-sealed tuning fork unit whi 
temperature-compensated to maintain 
quency within one part in five million 
degree Centigrade, New oscillator is av 
able for any specified frequency from 
to 4000 cps. It can be furnished as a se; 
ate unit or complete with a power su 
in a cabinet or mounted on a relay 
panel. Two isolated output signals are 
vided. One is a substantially pure sine w 
having an output of 0.5 volt at 600 oh: 
the second output is 30 volts at 25 
ohms. — Times Telephoto Equipment In 
229 W. 48rd St.. New York 18, N. Y. 
Please mention number 908 when filling out card 





Variable Transformers 


New “LR Series Adjust-A-Volts” are said 
to fill gap between an isolation transforme; 
and a variable-voltage transformer and to 





combine features of both. A smooth con 
tinuous voltage of 70-140 volts is provided 
at outlet receptacle. “Model LR-5” and 
“Model LR-22” (500 va.) were designed 
especially for laboratory and radio servic- 
ing use; “Model LR-10” and “Model LR- 
24” (1000 va.) are heavy-duty industrial 
(or laboratory) units. Principal feature of 
all models is isolated primary; some other 
features are apparent from illustration: 
jewel pilot light, calibrated dial, etc.— 
Standard Electrical Products Co., Dayton 8 
Ohio. 
Please mention number 909 when filling out card 





Facsi Transmitter Optical System 


New unit for picture-transmission sys- 
tems, etc., consists of a photocell in a shield- 
ed housing, an exciter lamp, lens system 
and aperture plate assembled into one unit 
and so arranged that the photocell will be 
actuated by the light reflected from an 
elemental area 0.01” square of a surface 
located approximately one-half inch in 
front of the lens barrel. The scanned spot 
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jg flood-lighted in order that the photocell 
will not be affected by extraneous light. 
photocell is specially designed to operate 
in a bridge circuit. Bridge output is 0.003 
volt a.c. across a 2-megohm resistor. More 
output power may be obtained if size of 
ecanned elemental area is increased by en- 
larging aperture plate in optical system.— 
Times Telephoto Equipment Inc., 229 W. 
ssrd St., New York 18, N. Y. 


Please mention number 910) when filling out card 


Automatic Temperature 
Controller 


New ‘“Xactline’ temperature controller 
provides unusually close control: variation 
as low as 0.2°F. and power “on-off” cycles 
as short as three seconds have been at- 
tained. It accomplishes this without use of 
rotating mechanical parts; is factory-tested 
for immediate operation. According to 
manufacturer, “Xactline” is a solution for 
costly temperature variations prevalent in 
plastic, molding, tempering, aluminum heat- 





treating and other heat-processing fields: 
ean be used on all types of electric fur- 
naces, ovens, injection molding machines, 
etc., employing conventional millivoltmeter 
and potentiometer type controlling pyrom- 
eters or gas-fired equipment employing 
solenoid-controlled or motor operated valves. 
It is housed in a cast aluminum case 814” 
high, 6%” wide and 3” deep, designed for 
surface mounting installation.—Claud 5S. 
Gordon Co., 3000 8. Wallace St., Chicago 
16, Il. 


Please mention number 911 When filling out card 


Process For Making 
Graduated Dials or Scales 


New “Linotone Process” is a new method 
of producing graduating dials or scales with 
great accuracy. It is said to employ a 
unique principle developed out of wartime 





needs, and to be applicable on practically 
any surface contour with a precision on cir- 
cular dials,of + one minute of arc at 3” 
of radius. Tolerance of less than 0.001” in 
all dimensions is said to be assured. Pro- 
cess substitutes for costly tools and dies, 
a relatively inexpensive, but highly precise, 
master. Initial and unit costs being. greatly 
reduced, great flexibility in design is possi- 
ble — even permitting changes in design 
during production. There is practically no 
limit as to basic material. Aluminum, brass 
steel and most plastics are suitable for new 
process, To meet increase in use of plastics, 
company has developed a method of surface 
application of indices or graduations (not 
engraved) having same high precision found 
in Linotene engraving and offering unusual 
flexibility to designers who must meet com- 
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DO YOU MAKE: 


INSTRUMENTS? 
Oscillographs 


Ammeters 
Flux Meters 
Watt-hour Meters 
Flow Meters 


Voltmeters 
Galvanometers 
Seismographs 


RADIO, SOUND AND COMMUNICATIONS 
Sound-powered 

Telephones 
Telephone Ringers 
Voltage Regulators 
Phonograph Cutting Heads 
Phonograph Pick-ups 


Loud Speakers 
Headsets 


liege) lilelat-s) 

Hearing Aids 

Electrical Musical 
Instruments 








Light Meters 

Cardiograph 
Recorders 

Vibration Pick-ups 


EQUIPMENT? 
Vibration Pick-ups 
Polarized Relays 
Generators 
Meters 
Magnetron Fields 


AUTOMOTIVE AND AVIATION EQUIPMENT? 


avele latices) Voltage Regulators 
Tachometers 


Compasses 


tol fele) 
Speedometers 


THESE PRODUCTS? 


Arc Blow-out Magnets 

btiilel-laclitic-Meliemae tis 
Control Equipment 

Circuit Breakers 

Limit Switches 

Holding Magnets 


Magnetic Separators 

Magnetic Chucks 

Magnetic Conveyors 

Magnetic Clutches 

atelelil-iiiem Sell liars 
Devices 


F YOU make any of the above products, you 
should be interested in finding out how etter 
permanent magnets can improve efficiency and 
reduce costs. Put your design, development or 
production problems up to The Arnold Engi- 
neering Company. Arnold engineers have been 
of great assistance to many manufacturers and 
are at your service to advise exactly what Alnico 
permanent magnet will solve 


your particular problem. 





eT acliels; 
Magnetic O}l 
Filters 


Clocks 

Toys and Novelties 

Coin Separators 
for Vending 
Equipment 


Write for Technical Bul 
letin—‘‘Permanent Mag- 
nets for Industry, 

containing valuable data 
on design, production 
characteristics and appli- 
cations of Permanent 
Magnets. 





HE ARNOLD ENGINEERING (COMPANY 


SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 


147 EAST ONTARIO 


STREET, CHICAGO 


ILLINOIS 


Specialists in the manufacture of ALNICO PERMANENT MAGNETS 
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RECOGNIZED BY THEIR 
STRIPES * REMEMBERED 
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Stop in at 
BOOTH No. 81 wes jou in rcs 


burgh at the Instrument Show. See some of the unusual 
dry battery problems Burgess engineers have helped 
solve—see how they might help you. 


Meantime, if you have a special problem of dry 
battery engineering or design, send for free handy 
Check Sheet—the easy way to take advantage of the 
complete Burgess engineering facility. 


BURGESS 























| BATTERIES 
7 BURGESS BATTERY CO. 
Freeport, Illinois Dept. 810 
| Send me the free check sheet to aid in new battery 
| development. 
| Name 
| Company 
| Address —— 
| City —State 
 cctatentheiietiasesatibnigiliattintitiinaliamaamuais ccinneuinhrdiemntinnt 
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plex problems of legibility, illumination ang 
precision. For example, new process is sajq 
to excel where transparent dials or s 
must be graduated front and back.—L ino. 
tone Corp., Div. of Mergenthaler Linot 
Co., 568 W. 35th St., New York 1, N. )} 


Please mention number 912 when filling out car 


Facsi Recorder Optical System 


New unit for receiving-recorders of ; 
ture-transmission systems consists of a glow 
modulator tube having a modulating 





quency range of 0-15,000 eps. incorporat 
in an ontical system to provide a _ spot 
source of actinic light, the intensity of 
which will be directly proportional to cur 
rent flow through lamp. Spot size apnproxi- 
mately 1” beyond end of lens barrel will b 
0.010” wide x 0.008” high when a standard 
aperture plate is furnished. Aperture plates 
cut to produce other spot sizes are obtain 
able. Recordings may be made at 19 linear 
inches per second with 35-ma. current in 
lamp when using Eastman Type A trans 
mission film or Royal Bromide F-1 paper 
—Times Telephoto Equipment Inc., 229 W. 
43rd St., New York 18, N. Y. 

Please mention number 913 when filling out card 


Wide-angle Slide Projector 

New “Model AP-1” 35-mm. and 2” xX 2” 
slide projector utilizes (for the first time in 
this country, it is said) an aspheric con- 
denser system which gives the _ highest 
lumen output per watt input. This, coupled 
with the 2” Luxtar projection lens, pro- 
duces a more brilliant image of a given 





size in only two-fifths the projection dis- 
tance needed for a conventional long-focus 
lens. Undistorted images, wire-sharp to the 
very corners, are said to be obtainable. Use 
of 2” Luxtar lens not only cuts projection 
distances in less than half, but also makes 
practical a new type of slide projector: a 
complete and compact projection outfit, 
screen and all. Image is so brilliant that in 
broad daylight no shades are necessary. 
For larger pictures, Tuckaway screen sec- 
tion snaps off, and the Viewlex with 2” 
Luxtar lens projects any size picture in 
two-fifths customary projection distance. 
When a picture is to be projected over a 
large audience, Viewlex is used with inter- 
changeable Luxtar 5” lens. Both these 
lenses are color-corrected Anastigmats. A 
permanently polished large rhodium reflec- 
tor and concentrated-filament 150-watt 
bulb complete the optical system. Heat con- 
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trol 1s effected by using heat-absorbing 
glass to dissinate radiant heat before it 
reaches the slide. Convection currents are 
employed, through a multiple-chimney con- 
struction, to circulate cool air past the slide 
and through the lamphouse. Particular at- 


tention has been devoted to the chimneys | 
and baffles, to avoid any “spilled light.”— | 
Viewlex, Inc., 35-01 Queens Blvd, Long | 


Island City 1, N. Y. 
Please mention number Q14 when filling out card 





250-4000-cycle Synchronous 
Motor 


New motor of the phonic wheel type is 
specially designed to operate on frequencies 
from.250 to 4000 cps. with high efficiency. 





Motor shaft speed in rpm. is equal to fre- 
quency in crs Gear reductions of 20-to-1 


or 30-to-1 are available. Extremely uniform | 


constant angular velocity is provided by 
the drive shaft. This motor is designed to 
operate in the plate circuit of a power am- 
plifier capable of delivering 90 ma. at 459 
volts. Maximum mechanical power is 1/100 
hp. Six to nine volts a.c. to d.c. is required 
for starting. The motor is provided with an 
electrically-controlled clutch to start and 
stop the load by means of a control cir- 
cuit—Times Telephoto Equipment Inc., 229 
W. 3rd St.. New York 18, N. Y. 
Please mention number 915 when filling out card 





Portable Radioactivity Detector 


New “Model 5A Radioactivity Detector” 
fill needs of: (1) prospectors for radio- 
active ores, who until recently were encum- 





bered by rather large and bulky instru- 
ments; (2) laboratory users of radioactive 
preparations who desire a small light- 
weight radioactivity detector having its own 
batteries, independent of any external 
power source “Model 5A” is “believed to 
be by far the lightest, most compact radio- 
activity detector ever offered on a com- 
mercial basis.” It utilizes a highly depend- 
able, efficient, Geiger-Muller counter tube, 
encased in a metal protecting housing con- 
nected to instrument proper by means of a 
short cable. Instrument proper weighs 4% 
Ibs., measures 7” X 5” X 38”, contains all 
auxiliary amplifying apparatus’ together 
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MICROTORQUE POTENTIOMETERS © 


for Remote Recording 


Solve remote control and position repeating problems by 

adapting Microtorque Potentiometers to your particular 

needs. Built like a fine watch, Microtorque Potentiometers fy 
convert mechanical movement into proportional electrical 

voltages without causing excessive drag in sensitive mechan- a 
ical measuring systems. A simple yoke adaption to the instru- ! 
ment pointer makes these tiny, ultra-low torque units ideal 
for take-offs from low torque indicating instruments. Micro- 
torque Potentiometers may also be used as primary control 
elements in bridge type circuits to operate directly recorder 
controllers, recording galvanometers, oscillographs, polarized 
relays, and telemetering circuits. 





FEATURES: 


Vibration-proof 4 to 55 cycles up to 6 G 
Resistance values 100 to 2500 ohms. 
Higher ranges on request. 

Input torque less than .003 oz. in 

Power dissipation of 2 watts 

Linearity 2% or better. 

Weight less than %/, ounces. 

Size 1% x 14%". 








Monutacturers of remote pressure transmitters, controls, and aircraft compasses 


_ AUTOFLIGHT INSTRUMENTS 
* A Division of G. M. Giannini & Co., 
1'Otast Gs amen: STREET 
PASADENA 5, CALIFORNIA 
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Cgutporse- PRECISION 


Bimetallic Dial Thermometers 


for every industrial and laboratory use 


Widely used in power plants, chemical plants, oil refineries, paper 
and textile mills, etc. Also on refrigeration, air conditioning and elec-_—: 
trical equipment. 
Many standard ranges are available between the limits of minus 
90°F. and 1000°F. 
® Easy to Read Dial 
® Instantaneous Response 
® Only One Moving Part 
® High Over-range Protection 
® Individually and Permanently Calibrated 
® No Pinions, Gears or Linkages 
® Calibration Unaffected by Vibration 
® Durable Stainless Case, Connection Nut & Stem 
® Available with Tempered, Non-breakable Crystals 
® Available in 2, 3 & 6 inch Dial Sizes 
® Heavy Duty Sockets are Standard 
® Low Cost—No Maintenance 


Visit our Booth, 157, at the 
Conference and Exhibit 
of the 
INSTRUMENT SOCIETY OF AMERICA 
William Penn Hotel, Pittsburgh, Pa. 
September 16 thru 20 


EQUIPOISE CONTROLS 


Dept. I, 100 Stevens Ave. Mt. Vernon, New York 
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with necessary batteries and high-\ 
source. By means of an oscillator, cour 
operating potential of over 1000 vy 
obtained from standard miniature radi 
batteries totaling only 135 volts. Ope: 
is simple: toggle switch is turned to 
position and instrument is in complet: 
eration within 5 seconds. Observer w: 
earphones and counts number of clicks 
minute. By comparing this number 
that obtained in absence of the radioact 
material, a direct quantitative indicatio; 
obtained. Batteries will last at least 
month with normal operation.—Geophys 
Instrument Co., Arlington, Virginia. 
Please mention number 916 when filling out 





Large Toolmaker’s Microscope 


New large Toolmaker Microscope has 
mechanical stage with a codrdinate rang: 
of 8” x 4” combined with 360° rotary n 
tion and capable of supporting a load 
several hundred pounds, Coérdinate motior 
is by means of micrometer screws whic: 
read to 0.0001”. Angular measurements car 
be read to 1 minute. Principal applicatior 
include inspection and measurement of lar¢ 





tools, jigs, templates, machine parts, threads 
and similar items being held to close toler 
ances. Instrument consists of the mechani- 
cal stage, a 30-power microscope mounte: 
on a support column which has micromete: 
tilt up to 15° each side of vertical, a remov- 
able cradle for supporting objects not readily 
mounted on flat surface of stage, and suit 
able surface and substage illuminators 
Microscope is equipped with an internal 
protractor for rapid angular measurements 
to %° and a Protractor Ocular Head by 
means of which angles may be read to one 
minute. Protractor ocular head is easily 
removed to permit use of Templet Ocular 
Head which accommodates thread and radius 
templet slides, all of which are available 
as accessories. Both rapid and fine focus- 
sing adjustments are provided. Magnifying 
power can be varied from 10 to 100 by 
means of interchangeable objectives. A 
camera attachment is also offered as an 
accessory. All scales can be read and all 
stage and microscope controls can bé« 
reached from a single operating position 
Figures, line widths and surface finish of 
the scales have been selected for highest 
readability.—The Gaertner Scientific Corp. 
1201 Wrightwood Ave., Chicago 14, Illinois. 
Please mention number 917 when filling out card 


Selenium Rectifier 


New tiny selenium rectifier to replace 
rectifier-type tubes is said to make possible 
considerably more efficient and somewhat 
smaller radios. Its operating life expectancy 
is many times that of the conventional 117- 
volt filament tube which it replaces. Being 
metal, it will withstand rougher handling 
than the tube. Receivers using new unit 
require no warm-up period. Consisting of 
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ave selenium disks made on aluminum base 
slates, connected in series, new rectifier 
measures only 1” in diameter and %” long, 
“an be mounted where a rectifier tube and 
socket won't fit, is easy to install: no socket 
or filament circuit, only a minimum of 
mounting hardware and two soldering op- 
erations. New unit is designed to withstand 
safely the inverse peak voltages obtained 
when rectifying (half-wave) 110-120 volts 
RMS and feeding into a capacitor as re- 
quired in the various radio circuits when 
half-wave rectification of the a-c. line volt- 
age is employed. Continuous currents up to 
100 milliamperes can be obtained with a 
temperature rise well below the safe limits 
for selenium rectifiers. High momentary 
peak currents (as in charging a capacitor) 
are not detrimental to new unit.—Tungar € 
Metallic Rectifier Div., General Electric Co., 
1285 Boston Ave., Bridgeport, Conn. 


Please mention number 918 when filling out card 


Portable Pyrometer Kit 


New “Model 2863 Portable Pyrometer 
Kit” contains a high-resistance portable py- 
rometer (equipped with a “pistol grip” han- 
lle), a straight type extension with adapter 
for iron-constantan surface thermocouple, 











und an assortment of thermocouples. An ad- 
jitional adapter is furnished for use with 
bare and prong thermocouple tips which are 
also included in kit. Leatherette carrying 
case.— Wheelco Instruments Company, 847 
W. Harrison Street, Chicago 7, Illinois. 


Please mention number 919 when filling out card 


Spring-driven Stepping Switch 

New spring-driven stepping switch is de- 
signed to perform any of following control 
operations: Selection: Under control of a 





telephone dial or other impulsing device, 
switch will select any desired channel, or 
sircuit path, out of 20 or 40. Sequence Con- 
trol: Automatic control of a series of op- 
erations in a predetermined manner. Count- 
ing: Where initiation of impulses to a 
stepping switch is controlled by objects to 
be counted. Totalizing: Usually accom- 
plished by a combination of switches which 
make individual counts and a totalizing 
switch. Maximum number of contacts for 
a 20-point switch is 8; for a 40-point 
switch, 4. Maximum operating speed with 
remote control is 30 steps per second. Aver- 
age operating speed with self-cycling op- 
eration is 60 steps per second. Switch con- 
sists essentially of one or more wiper 











« Brush Transients Recorder 


sar cig bOSEs « 















Brash Transient Recorder 3:2: 


sient phenomena of less than 2/10 second duration—either elec- 
trical or capable of being picked up by electrical gauges 


Some typical phenomena which are recorded by the Brush Tran- 
sient Recorder include explosion waves, light flashes, arc dis- 





charges, transients on power and communication transmission 
] lines, impact loads, etc. These results are accomplished by 
magnetically recording on a 

rapidly moving steel tape a 


frequency modulated carrier 





| Reset button clears tape 
and prepares it for re-use 
\ 
' Brush Tran 
sient Recorder 
i with Oscillo 
| scope Show- 


ing Typical 


i Transient 
Brush representatives will be glad to discuss applications of this 
42 instrument in solving your particular laboratory or production problems 


For complete details write today for technical bulletins. 
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YOU CAN NOW GET THESE 





(39-VTF) 





(31-FE) 





(70-PO) 





INSTRUMENT & TESTER 
SWITCHES 





12-14 and 20 position. 
Shorting; non-shorting 
1-6 decks. 


OPERATING 
TEMPERATURE TESTERS 







Automatically compensated, 
typical range for ovens, 
0-650° 


400 CYCLE PORTABLES 










Accuracy to +0.3%; pocket 
size metal case; other ranges. 


VACUUM-TUBE 
FREQUENCY METERS 


Accuracy, +0.25%; six 
specific bands, to 3600 cps. 
No drift. 


MOST COMPACT 
FREQUENCY METERS 





Matches standard 242” panel 
instruments. 60, 120 cps. 









ELAPSED 
TIME—FREQUENCY METERS 


3%" mounting; encourages 
periodic servicing and 
life checking. 


MULTIPLE RANGE PORTABLES 






Standard—4 frequency groups 
at 3 voltages. Many special 
order variations. 


POTENTIOMETER-PYROMETERS 





Measures and follows tem- 
peratures continuously after 
initial balancing. 





DAUY ESSENTIALS 





(21-PX-60 cy.) 





(60-FP) 


..many of these, and others from the J-B-T 
line, are now stocked by leading jobbers. 


See us at Booth 101 at the Instrumentation for Tomorrow Exhibit 


J-B-T INSTRUMENTS, INC. 


443 CHAPEL STREET e NEW HAVEN 8, CONNECTICUT 


Page 534—IJnstruments—Vol. 19 








springs, fixed on a shaft rotated by a ; 
and-ratchet mechanism. This mechani 
actuated by an electromagnet whic} 
sponds to momentary current imp 
When magnet is de-energized, wiper 
sembly is driven forward by a s) 
Framework and armature are finished 
cadmium. Bank contacts and wipers 
phosphor bronze.—C. P. Clare Co., 4 
West Sunnyside Avenue, Chicago 30, 1 


Please mention number 9?) when filling out ca 


Oscilloscope Calibrator 


New “Voltascone” is a small 3”x4”x 
self-contained instrument which is used ¢ 
calibrate an oscilloscope under operat 
conditions, thereby extending usefulness 
an oscilloscope in making quantitat 
measurements where previously only qu 
tative measurements were practical. “Volt 





’ 


scope’ 
whose values are 0.1. 1.0, and 10.0 volt 
measured from peak to peak. By mean 
of a selector switch, any one of these stand 
ard signals may be comyared to an un 
known signal on screen of oscilloscone for 
any setting of the amplifier gain contro! 
“Voltascore” operates from a-c. mains, an 
its accuracy is 1% at a line voltage of 11 


volts. There is no warm-up time. Instrument 


may be used with any make of oscilloscop« 
Polarad Electronics Company, 135 Libert 
St., New York 6, New York, 

Please mention number 921 when filling out card 





Aircraft Ignition Wiring Tester 


New “Vibrotest Model 241” is an aircraft 


ignition wiring tester which is claimed t 
embody advanced features for convenienc: 
speed and dependability. It indicates insu 


lation resistance in ignition harness, without 


costly and time-consuming labor of disman 
tling harness or engine cowling. Locatior 
of trouble in spark plugs, sleeves, wire, in 
sulation at any point of the engine, is sai: 


to be a matter of moments. Power source is 


self-contained; no cranking; no auxiliar) 
power supply needed. “Simply press a but 
ton, and read instantly.” Every possibl 
ignition trouble is claimed to be covered 
Range is 0 to 2000 megohms at 1000 volt 





provides three standard signals 
































ba tential. Special scale distribution puts 
anism po ae “ a 
hich 150-megohm point about one-third up scale. 
a part of scale arc below this 150-megohm 
_ point is colored red; remainder of scale are 
= js green. Correct indication of the trouble 
aa : is therefore instantly at sight. 12-foot leads f 
“ with instantly-applicable terminals are pro- 
ors vided. Leads are housed in the case cover. 
0. cay Instrument is protected by shatter-proof | 
ee glass. A metal shield over Bakelite portion | 
mt car 17 Ibs.—Associated Research, Inc., 231 So. | 
prevents mechanical injury. Tester weighs | 
Green Street, Chicago 7, Illinois. 
r Please mention number 922 when filling out card i 
| 
4” 2 . 
used t Elapsed Time Indicator 
peratin New “Model HM3” Elapsed Time Indi- 
ness eator operates on 115-volt 60 cycle spply, 
agent indicates elapsed time from zero to 9,999.9 
¥Y qual 
“Volt 
| 
#20 vours 
60 CYCLES 
| h in on th ki 
| cash in on the money-making 
= speed of AIR EXPRESS 
) volts hours, conforms with standard JAN I-6 
means mounting dimensions. Unit features maker's When you need something now to keep your 
stand glass-to-metal hermetic seal construction hesst : olin . Se 
nm un which makes it applicable in chemical and susiness going, mac uinery running, men at 
ne for allied industries where corrosive fumes or work, or to plug up holes in your inventory — 
pte high humidity would attack conventional specify Air Express and get it the fastest way. 
8S, an instruments.—Marion Electrical Instrument t ° a > 
of 11 Co., Manchester. N. H. No supplier in the country is far away from 
ument Please mention number 923 when filling out card your door — by air. A matter of flying hours — 
SCOpt : , © 
Shere overnight at the most. 
Copper-oxide Rectifiers Cost? Rates are drastically down. But aside 
card New “Coprox” copper-oxide rectifiers for from this new economy, Air Express is a 
battery chargers are of a new design said money-making tool used by thousands of firms 
to give maximum output in minimum space. f “Se d i Se hh le 
They are rated for 2, 3 and 4% volts d-c. or increased Dusiness elliciency,. 
ster output, with direct current up to 14% am- a ° * 
reraft peres. New models have special features to f{ A Ex d SS 
ed t combat aging. Lead wires are pre-soldered, éCl Y tf press-a 0 usine uy 


ienck and other types of terminals are specially 





















































insu F designed, to rrevent overheating during as- | Shipments go everywhere at the speed of flic 
thout ; sembly. — Bradley Laboratories, Inc., 82 b P 8 . y s P d : ight RATES CUT 22% SINCE 1943 (U.S. A.) 
. | Meadow Street. New Haven, Conn. | between principal U. S. towns and cities, with —— a 
atior 4 Please mention number 924 when filling out card | cost including special pick-up and delivery. partes | 2s. | 5 tbs. | 25 tbs. | 40 tbs. | Over ee 
bY | . ° “ 
sey { | Same-day delivery between many airport towns | '7-{#'%| $100] $100] s123| 307 _| 
| Bald | . *.* . . . 349 102 118 230 366 92 
ts : Set of Five Gage Blocks | and cities. Fastest air-rail service to and from fitiewtralouleulrne 
liar) j New “Tool Makers” set of five Elistrom | 23,000 off-airline communities in the United [ioe [a7 [90] 200 | 1228 | 30700 | 
but | master gage blocks, unconditionally guar- | : : : sq «| 2349 | 145| 353] 1765] 2824| yoo | 
as, SET co, +. § wherctnehen, to ame. | States. Service direct by air to and from scores |2* “eee 
ered ) cially assembled for individual ownership | of foreign countries in the world’s best planes, {23 
malts | giving the world’s best service. INTERNATIONAL RATES ALSO REDUCED | 















GETS THERE FIRST 


Write Today for the Time and Rate Schedule 
on Air Express. It contains illuminating facts 
to help you solve many a shipping problem 
Air Express Division, Railway Express Agency, 
230 Park Avenue, New York 17. Or ask for 
it at any Airline or Railway Express office. 











Phone AIR EXPRESS DIVISION, RAILWAY EXPRESS AGENCY 
Representing the AIRLINES of the United States 








we 
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by tool makers, machinists, apprenti : ‘ 
hobbyists. Available in 0.0625”, 

0.250”, 0.500” and 1”, this smaller pre 
gage set will make 31 combinations 

steps up to 11%.”. All gaging surfac« 
chromium-plated and each set is cor 
in a hand-rubbed walnut case.—De: 
Gage Co., 22088 Beach Street, Dea é 
Mich, 


Please mention number 925 when filling out 


OPTICAL PERFORMANCE 


am tL oa ti @ 


Wide-range Frequency Mete: 
New “Model S-4 Frequency Meter’ 
specified frequencies in range from 1 
100 Mc., may be employed for checkin 
quency of either AM or FM transmitt: 
an accuracy of 0.0025%. A 100-kc 
is used as a secondary standard. Its 


” 



















Predicted on Paper 








Shown above on a background of the aberration curves 
with which American Optical Company scientists predict 
lens performance, is a special optical system designed for use with an | 

elaborate machine tool. quency may be checked against WW\ 





‘ ’ S 7" ing ¢ curacy $ rcles i 0,000 
Many such systems can be economically pro severing Sh scouracy Of § cycles in 10,000, 
f “e ‘s A ie _ ally duced using stock optics 000. Checks of crystal against ECO may be 
rom Spencer Scientific Instruments. Others must be specially designed. | obtained by means of a cathode-ray indi 
In either case, our long experience, large staff of optical specialists, and | cator to better than 1 part in 1,000,000. A 
extensive manufacturing facilities are the best assurance of satisfaction | ™achine-cut dial with vernier is employed 
; ine RC Aa . 2 yra ph 

for the manufacturer who has problems of an optical nature. foe Cantng CO.’ An noted from photogray! 
a ‘ a telescoping antenna allows convenient 
Write Dept. J-32 for details. coupling to the transmitter. Dimensions 

138” x 753” X 654”. Weight: 15 Ibs. 


| 
| 
American Ly] Optical | Browning Laboratories, Inc., Winchester, 


COMPANY Mass. 


Buffalo 15, New York 


Scientific Instrument Division Please mention number 926 when filling out card 
| 
| 
| 
| 


Feed-through Capacitors 


| 
| - . 
| New hermetically-sealed metal-cased feed- 


anupacturers of the SPENCER ciienlific Instruments 





through capacitors are said to be ideally 
suited to communications equipment for by- 
pass, coupling, and filtering purposes; also 
to prevent high-frequency noise signals 
from entering communication circuits. New 


MAGNETIZING & 
DEMAGNETIZING 


EQUIPMENT 


HI-FLUX MAGNETIC UNITS 
FOR HIGH COERCIVE 
MAGNET MATERIALS 





units are said to differ from conventional! 
capacitors in that current feeds through 
capacitor with exceptionally low inductance, 
impedance and resistance. Designed specifi- 
cally for attenuation of high-frequency 
| voltage components, they have an unusually 


R. B. ANNIS COMPANY 
low power-factor and are unaffected by 


7 8. Chm, Sa 5 temperatures as high as 85°C. Hermetically- 
MMMM MNMMiiIiMMMIIiiiiiiviiiwiiiiW  ' Sealed metal containers are equipped with 


TVNDNTUASUNRIURLUOTATSOADGUO ALE 
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universal side mounting brackets with foil 
ends fully swedged by a new C-D process. 
D-c. rated voltages are 600 volts, a-c, rated 
voltages 330; both at 15 amperes, Capaci- 
tances range from 0.01 mfd. to 0.5 mfd. 
Other ratings can be designed to fit specific 
circuit requirements to attenuate undesir- 
able high-frequency factors.—Cornell-Dubi- 
lier Electric Corp., South Plainfield, N. J. 


Please mention number 927 when filling out card 





Temperature Limit Switch 


New “Ashcroft Thermal Protector” is a 
thermocouple-actuated limit switch, for such 
applications as industrial ovens, dryers, 
bearings of large motors, blower wheels, 
flue gas stacks, reheaters, etc. Temperature 
chosen as the high limit is set by an oper- 
ating knob located inside case where it will 
not be tampered with. If this temperature 





is reached, the device will stop the appa- 
ratus before excessive damage is done, or it 
can be arranged to sound an alarm or light 
a light. If desired, any or all of these func- 
tions can be performed at the same time. 
In addition to protection from excessive 
temperature, device will “fail safe” in case 
of burning off or breaking of thermocouple, 
failure of power supply, tube or mercury 
switch. A still further protection is pro- 
vided by a manual reset. This makes cer- 
tain that something is done to correct the 
cause before equipment is damaged or pro- 
duction is seriously interrupted. Device is 
designed with two ranges, 100°F. to 1000°F. 
using an IC couple, and 800°F. to 2000°F. 


using an AC couple with an accuracy of | 


2% of range at set point. Two or more cou- 
ples may be connected, in series if desired. 
Cold junction is located in unit and is com- 
pensated to ambient temperatures of 50°F. 
to 135°F. and relative humidity up to 
100%. Current characteristics, 115-230 volts 
60-cycle a.c. 15-20 watts. There are no 
open contacts in device; circuit for signal 
and power input to apparatus is a stand- 


ard 4-amp. 250-volt mercury switch. Case | 
is designed for universal mounting either | 


flush or wall.—Manning, Maxwell & Moore, 
Inc., Bridgeport 2, Conn. 
Please mention number 928 when filling out card 


Ultrasensitive D-c. Relay 


New ultrasensitive d-c. relay is com- 
pletely enclosed in a clear cellulose acetate 
plastic case which keeps dust or dirt from 
the contacts while affording instant visual 
inspection. Base is heavy black molded 
Bakelite of high dielectric strength and 
insulation and negligible water absorption. 
Operating power required is only 2% milli- 
watts with careful adjustment and light 
contact loads and 5 milliwatts for positive 
operation. Armature and pole are of nicket- 
iron alloy, hydrogen-annealed for high per- 
meability and low retentivity. It has high 
overall sensitivity with small make-break 
coil current differential. Armature is coun- 
terbalanced to allow operation in any posi- 
tion and prevent action due to moderate 
vibration. A vernier screw is provided for 
coil spring tension setting. Contacts are of 
pure silver, single-pole, double-throw, 1- 
ampere on 110-volt a.c. non-inductive load. 
Coil is of standard resistance from 1 ohm 
to 10,000 ohms up to 30,000 on special or- 
der, has cellulose acetate insulation, varnish 





still delivering after 


102,000 HOURS 


Continuous Service 


In July, 1944, we told you the story of this 
“defective” Conant type M rectifier which we 
kept in continuous operation in an effort to 


discover the “defect” a customer had claimed. 


This same “defective” Conant rectifier is 

\ , , 
\ \ still operating 24 hours every day after more 
| than twelve years. And, after 102,000 


hours, it still delivers its original output. 


Since this “time-honored veteran” was built 





in 1934, Conant rectifiers have been 
continually improved to make them more 


dependable. So, wherever accuracy and 


gO NR eg re 


— 






dependability are important, you can Count 


On Conant. 


Write today for details about Conant’s 
new rectifier assembly that eliminates 


temperature variations. 






_ 
na 
— 
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Initiument Rectifiers 
ELECTRICAL LABORATORIES 


6500 O STREET, LINCOLN 5, NEBRASKA, U.S. A. 



















20 Vesey St., New York 7, New York 518 City Bank Bidg., Kansos City 8, Mo. 1526 Ivy St., Denver, Colo 


85 E. Gay St., Columbus, Ohio 1212 Camp St., Dallas 2, Texas 4214 Country Club Dr., Long Beach 7, Col 
600 S. Michigan Ave., Chicago 5, Ill. 378 Boulevard N. E., Atlanta, Go. Export Div.,75 West St.,New York 6,N.Y 
1215 Harmon Pl., Minneapolis 3, Minn. 4018 Greer Ave., St. Louis, Mo. 50 Yarmouth Rd., Toronto, Canada 
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WEAR RESISTANT 


NON-CORROSIVE 





a3 NON- ABRASIVE 


IN 








INCORPORATED 
6421 RAVENSWOOD AVE., CHICAGO 26 
MANUFACTURING METALLURGISTS 








C.m.HATHAWAY 
Consulting Engineer 
offers a specialized development and engineering service in 


ELECTRICAL, MECHANICAL, ELECTRONIC 
INSTRUMENTS AND CONTROL DEVICES 


covering 


@ RESEARCH AND DEVELOPMENT @ PROJECT ENGINEERING 
@ PRODUCT DESIGNS @ PLANNING & PRODUCTION CONTROL 
@ TOOL AND METHODS ENGINEERING 
with facilities for research, model work and pilot manufacturing. 


1315 So. Clarkson Street 


Denver 10, Colorado 
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vacuum impregnation. Terminals are so) 
lugs and screws recessed on bottom of b 
accessible through panel or through kno 
outs on side of base. Surface mounting 
any position by means of two No. 6 screws 
Dimensions 2” K 2%.6” X 1%” high. Weich: 
6% ounces.—Advance Electric € Relay ¢ 
1260 W. Second St., Los Angeles 26, Calis 
Please mention number 929 when. filling out car 





Halogenated Hydrocarbon 
Analyzer 


New “Westvaco Halogenated Hydrox 
bon Analyser” safeguards workers exposed 
to carbon tetrachloride, trichlorethylen 
chloral and other halogenated hydro 
bons. Available in both portable and per 
manent-installation forms, instrument de- 
termies halogenated hydrogen concent; 





tions and, when used in conjuction with 
maker’s conductivity recorder, provides a 
continuous record of contamination. In op- 
eration, a continuous sample of atmosphere 
is mixed with hydrogen in fixed proportion, 
and passed through a qvartz combustion 
tube maintained at above 800°C. so that de- 
composition to the corresponding hydrogen 
halide (such as hydrogen bromide or hy- 
drogen chloride) occurs. Hydrogen halide is 
continuously absorbed in a measured 
stream of distilled water and the electrical 
conductivity of water solution is measured 
and recorded. Method was described by 
Williams. Haines & Heindel in I¢EC Ana- 
lytical Edition, Vol. 17, 1945, page 289, and 
apparatus developed at S. Charleston plant 
of Westvaco Chlorine Products Corn. Semi- 
portable unit is enclosed in an aluminum 
and magnesium cabinet approx. 2’ K 2’ x 2’; 
overall weight approx. 125 lbs. exclusive of 
recorder; operates on 115-v. 60-cycle a-c. 
supply with a current consumption under 
10 amperes. Permanent installations, pro- 
viding for tests of up to six separate sam- 
pling points, are also offered. A 4-roint 
analyzer can be supplied mounted and com- 
pletely enclosed in a steel cabinet measur- 
ing approx. 70” high xX 18” deep xX 22” 
wide, provided with four ball-bearing rub- 
ber wheels: weight approx. 500 Ibs.—Jndus- ; 
trial Instruments, Inc., 17 Pollock .Ave., 
Jersey City, N. J. 
Please mention number 930 when filling out card 





Universal Solenoid Relay : 


New “Bulletin 700 Universal Solenoid 
Relays” are available in 2-, 4-, 6-, and 8- 3 
pole construction. Unusual flexibility is said 
to be outstanding feature: a simple shift 
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Positive, safe, small 
portable tester for 
INSULATION FAILURE 


Associated Research's new model 
HYPOT accurately indicates 
insulation breakdowns in 


CONDENSERS... MOTORS 
TRANSFORMERS 
HOUSEHOLD APPLIANCES, etc. 











Insulation Breakdown 


TESTER 


Range 0-5000 Volts 


For manufacturers, repair shops, supply houses, 
equipment users, etc. Instantly detects, and 
visually indicates shorts, partial or full grounds, 
any insulation defects. Size: 6” x 8” x 8”. 


FULL LINE OF HYPOTS 


HIGH VOLTAGE INSULATION 
BREAKDOWN TESTERS 


Ranges to 30,000 volts. One man operation. 
Instantaneous reading on open scale. Complete 
with burning ground circuits, high voltage 
test leads, input and ground leads. Rubber- 
tired wheels. 


“WBROTEST &S 


Insulation Resistance Testers 


3% models cover every service—modernized 
testers, NO CRANKING. Ranges from 0-100 
to 050,000 meghoms. 


V/BROGROUNDES 


For Ground Resistance Testing 


Associated Research supplies two standard 
models—a triple range unit for average ground 
conditions and a four range set for exremes 
of dryness or moisture—and engineers special 
equipment for your requirement. 

Complete information and illustrated bulletins 
are available. Write today for complete de- 
tails about our special design and develop- 
ment work, 


























ASSOCIATED ~@ 


ReseWXrcu. 


oLmcoravtatle 





233 S. GREEN ST. CHICAGO 7, ILL. 


Engineering Service Representatives 
in All Principal Cities. 
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THERMOWELLS 











ADE of all machineable metals, 
capable of handling most 
corrosive materials. Manufactured 


to the ultimate in exacting toler- 


Uae taste 


ances. Individually tested to 
assure satisfactory performance. 


Inquiries Are Invited 




















605 BROAD STREET © NEWARK 2, N. J. 





WANTED: PROBLEMS 


Your problems involving Bearings and other small Wear Parts 
will be intelligently discussed at Booth 166, “Instrumentation for 
Tomorrow” Exhibit in Pittsburgh. We hope to see you there. 


We fabricate parts of SAPPHIRE 
Tungsten Carbide and Norbide. 


Oils NRLAY 
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of connections makes it possible to ch: 
a set of normally-open contacts to norr 
closed operation, or vice versa. All cont 
on 2-pole and 4-pole relays are of univ: 
type. The 6- and 8-pole relays have 
four sets of universal contacts; remair 
contacts are of conventional, normally 
or normally-closed type which cannot 





changed in the fleld. These relays haves 
maximum current rating of 10 amperes 
noninductive, and can be obtained for oper 
ation on 25, 30, 40, 50, and 60 cycles wit! 
voltages of 6, 12, 24, 32, 64, 110, 220, 44¢ 
550, and 60C volts. Universal type shouk 
only be used for switching circuits of like 
polarity and cannot be used as reversing 
switches. New relays can be obtained either 
in open style or mounted in an enclosure 
Three enclosures are available: standard 
general-purpose NEMA Type 1, sheet stee« 
enclosure; watertight and weatherproof 
NEMA Type 4, cadmium-plated cast-iror 
enclosure; and cast-iron NEMA Type 7 en 
closure for use in hazardous gas locations 
—Allen-Bradley Co., 1811 South First St 
Milwaukee 4, Wis. 

Please mention number 931 when filling out card 


Auxiliary Fluoroscope for 
X-ray Unit 
New auxiliary fluoroscope fits neatly int 
specimen compartment of “Norelco” Search- 
ray 150” unit; consists of a collapsible pips 
framework with auxiliary fluoroscopic screer 





mounted for easy adjustment: makes effi- 
cient fiuoroscopy of small objects possible 
in a specimen compartment designed pri- 
marily for work of much larger dimensions 
It makes it possible to reduce distance of 
specimen from the target to approx, % that 
which obtains when specimen is mounted 
on floor of compartment. This quadruples 
screen intensity and improves the clarity 
of image. In addition, radiographs may be 
made with shorter exposure time. New 
auxiliary fluoroscope is collapsible and can 
be swung ovt at will to permit use of full 
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See These 


NEW 
Gas Analysis 
Instruments 


at the Exhibit 


With the high interest in instruments 
currently being expressed by indus- 
trial executives, we believe a call at 
our exhibit at the forthcoming exposi- 
tion will prove of great value to you. 
There will be shown at this exhibit 
instruments for making complete gas 
analyses as follows: 

1, Any one gas in air. 

2. Any one gas compared. with 
any one other gas (revealing 
gas purity). 

3. Any one gas out of a mixture 
of gases. 

Analyses of gases by these instru- 
ments are made by two methods, 
depending upon the desired result. 

1, Thermal-Conductivity. 

2. Catalytic Combustion. 
Instruments are available in the 
following forms: 

Portable. 

Continuous Indicating. 

Continuous Recording. 

Come to the Exhibition and Con- 
ference and visit the Davis booth. 
If you cannot come, write now for 
complete instrument Bulletins which 
describe these analytical instruments 
in detail. 

















DAVIS STACK-O-METER 
for testing flue. gases. 


Among the many forms of instruments in the 
complete Davis line is this portable instrument 
for testing flue gases to determine furnace 
efficiency. Reasonably priced and ruggedly 
built. Described in Bulletin 1135. We also 
manufacture a Continuous CO, Recorder, 
described in Bulletin 1136, 





See us at Booth 175 
WILLIAM PENN HOTEL 
PITTSBURGH, PA. 
SEPT. 16-20, 1946 


DAVIS EMERGENCY 
EQUIPMENT COMPANY INC. 


80 HALLECK ST. NEWARK 4, N. J. 














To test 
H over-all 
j performance 





A and Parts. 





@ This unit, generating its own 
frequency or synchronized from an 
external source, will be found in- 
valuable in many fields. FM, AM 
and Television Broadcasting— 
Telephone and Telegraph Commu- 
nications— Manufacture of Trans- 
mitting and Receiving Equipment 


GENERAL €@ ELECTRIC 





SQUARE-WAVE GENERATOR 


Electronic Measuring Instruments 





@ Many additional functions will 
recommend it for use in school and 
college research projects and in 
scientific laboratories. 

eee 
For additional information write: 
Electronics Department, 
General Electric Company, 
Syracuse 1, New York. 


164-81 





ee 








Vacuum... 


Thermocouples 


86 Standard Types 
and Ranges 


Including a complete line for meas- 
urements at ultra-high frequencies. 





® DEPENDABLE STABILITY 
® HIGHER OVERLOAD 

@ FASTER RESPONSE 

® LOWER COST 

®@ PROMPT DELIVERY 


For complete data send 
for our Catalog No. 86A 


AMERICAN 
THERMO-ELECTRIC Co. 
67 E. 8th St. New York 3, N. Y. 





AMTHOR Dead Weight 
Pressure Gauge TESTER 








Modern design and construction puts 
this rugged precision instrument in 
a@ grade above the ordinary dead- 
weight testers, 


Made in ten ranges, to 5000 Ibs. 
maximum. 


We guarantee 1/10 of 1 percent ac- 
curacy in each range. 


The Type 452 is designed for sim- 
plicity and compactness. It incorpo- 
rates the newest refinements and 
improvements. Adapters and tools 
are supplied, as well as either car- 
rying case or protecting cover. 


Immediate and intelligent at- 
tention will be given to your 
inquiries on all industrial 
speed measurement problems. 


Drop us a line today. 


Amthor Testing Instrument Co., Inc. 
49a Van Sinderen Ave. Brooklyn, N. Y. 
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ingenious New 


To Help You with Your 
Reconversion Problems 


New Micro Square Instantly Checks 
Right Angles to One 10,000th Inch! 


Ideal for precision testing, the Acro Micro-Sine Square 
quickly and accurately checks right angle work to 
1/10,000th inch within a given distance. Its standard 
indicator dial instantly registers error, location of 
error, and amount of correction required. Designed 
for tool and die shops, machine shops and testing 
laboratories, it also provides a standard for checking 
master squares, tri-squares and tools. 


The Acro Micro-Sine Square is very simple to operate, 
saves hours of time. Made of hardened tool steel, in 
ground and lapped precision construction. Available 
in two types: (1) Standard precision gauge in tenths, 
(2) Lever indicator in thousandths. Both complete 
with master checking blocks and carrying cases. 


On precision jobs, requiring a static position and men- 
tal alertness, workers undergo nervous tension which 
often results in fatigue. Tests have shown that the 
act of chewing helps relieve tension—helps workers 
stay alert, thus increasing their efficiency to do more 
accurate work. For this reason, many plant owners 
urge workers to chew Wrigley’s Spearmint Gum on 
this type of job. 


You can get complete information from Acro Tool and Die Works 
4554 Broadway, Chicago 40, Illinois 


Technical Methods 






























Standard Indicator Diol 





AA-88 








AUTOMATIC 


BECK 


CONTROLS 


Non-coasting 


BECK MECHANISMS 


for Precise Automatic Control 


HAROLD BECK CO 


3642 N. SECOND 
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STREET 






PHILADELPHIA 40, PA. 


compartment when required. A lead ¢ 
window, inserted in a removable cutout 
sliding com, artment door, permits oper: 
to view special screen to observe position; 
or functioning of equipment under stud, 
North American Philips Co., Inc., 100 Ea 
42nd St., New York City. 

Please mention number 932 when filling out car 





Portable Pyrometer with Plug-in 
Thermocouple Extensions 


New Extension Type Portable Pyrom 
permits a choice of plug-in angle extens 
where a number of applications necessitat, 
versatility. High-resistance millivolt meter 
movement consists of baked, processed coi] 
supported by lapped pivots in highly-po! 
ished sapphire jewels. An Alnico #5 magnet 
provides increased ruggedness without 














loss of sensitivity. A calibrated Breguet 
spiral automatically corrects readings fo: 


| variations in cold-junction temperaturs 
| Plug-in extensions are available in either 
straight, 45° or 90° angle types. Adapters 


permit choice of material and calibration 
of thermocouples. The pyrometer is con- 
tained in a sealed, dustproof, aluminun 
case having a “pistol grip” handle whic! 
may be locked in a horizontal or vertica 


| position for ease of operation. A 3%.” re 


flector scale prevents parallax errors in 
reading. Dual Iron Constantan scales ar: 
calibrated from 0 to 600°F. or 0 to 1000°F 
(with C. equivalents) and dual CGhromel 
Alumel scales are calibrated from 0 to 
1600°F. or 0 to 2500°F. (with C. equiva 
lents). Bare, Marshall or Surface thermo- 
couple tips may be selected.—Wheelco In- 
struments Company, 847 W. Harrison St., 
Chicago 7, Illinois. 
Please mention number 933 when filling out card 


Silicone-film Remover 


New hydrocarbon solvent, decahydro 
naphthalene, also known as decalin 01 
naphthalane, removes the non-wetting film 
formed on laboratory equipment by sili- 
cone lubricants. (Best cleaning methods 
previously developed involved use of caustic 
solutions which had to be carefully watched 
to avoid etching the glass.) This discover) 
was reported by G. Constabaris of Depart- 
ment of Chemistry, University of British 
Columbia. Effectiveness of this solvent for 
removing both “DC Stopcock Grease” and 
“DC High Vacuum Grease” has been veri- 
fied in the laboratories of Dow Corning 
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Fortify Quality Tests 


with Positive Control 


of Conditions ? 










































TENNEY Insulated 
Variable Temperature 
and Humidity Chamber 
Positive control to close pre-selected 
limits is one of the reasons why leading 
manufacturers in many fields of indus- 
try rely on Tenney Units for testing their 
products. Time-honored performance in 
recise simulation of varied temperature, 
umidity and a’ circulation combinations 
bear testimony fo the skillful design and 
careful manufacture for which Tenney Units 
are noted. 
As an example of the control inherent in 
Tenney Units, conditions inside the Tenney 
Insulated Temperature and Humidity Cham- 
ber shown above can be varied from as low as 
10% up to 95% relative humidity and held to 
extreme accuracy if desired. Temperature can 
ae patos —- minus 120 degrees F. to plus 
ayy . and held to specified limits. 
ood ed air circulation, without draft, pro- 
vides uniform wet and dry bulb temperatures 
throughout the Chamber. Now used for testing 
products from spe 4 erred to large aero- 
plane components and ihstruments. 
Products Available Now— 
Tenney Insulated Temperature and 
Humidity Chambers 
Tenney Calibration Chambers 
Tenney Special Low Temperature Test 
hambers 
Tenney Variable Temperature Liquid 
Baths 


Tenney “Servo” Units (shown below) 






Tenney 
‘Servo’ Unit 


A small portable variable temperature and 
humidity unit for delivering ‘Packaged 
Air’ —cooled, heated or humidified air 
—to enclosures used for testing purposes. 
Can be attached to impact machines, 
tension machines, torsion testers, cold 
boxes and similar equipment. Tem- 
perature range, minus 
100°F. to plus 200°F. 













SEND FOR SPECIAL BULLETINS 


TENNEY ENGINEERING, INC. 











A ruggedly constructed direct reading laboratory instrument 
specially designed to measure Q, inductance, and capacitance 
values quickly and accurately. Invaluable in selecting proper low 
loss components for high frequency applications. 
SPECIFICATIONS: — FREQUENCY RANGE: 30-200 me, accuracy + 1% 


RANGE OF Q MEASUREMENT: 80 to 1200 
Q CAPACITOR RANGE: 11-60 mmf; accuracy + 1% or 0.5 mmf, whichever is greater 


Write for Catalog C 












THE MOST 

WIDELY ACCEPTED 
PRECISION 

RESISTOR IN THE WORLD! 


MEPCO 
“TRU-TOLERANCE” 


WIRE- 


TRU TOLERANCE wounn RESISTORS 
I.F. and R.F, TRANSFORMERS and CHOKES 
TRIMMER CONDENSERS 
LOOP ANTENNAE + ELECTRONIC EQUIPMENT 


MADISON ELECTRICAL PRODUCTS CORPORATION 
78 Main St., 


Madison, M. 3. 







TT 


Mm 


l] 


BOONTO ‘RADIO 


BOONTON -N-J-U-S:A: 















MOISTURE 
CONTENT 
of 


WOOD CELLOPHANE 
VENEERS GLASSINE 
PLYWOOD PLASTER 
EXCELSIOR LEATHER 
STRAW FABRICS 
PULP WOOL TOPS 
PAPER NUTS 


BUILDING AND ELECTRICAL 
INSULATING MATERIALS 


and many other materials can be 
determined instantly and accurately 
with one of our small, light, port- 
able, battery-operated gauges. 


Fa 


KAY DEL 
MOISTURE GAUGES 
Made and sold by 


Hart Moisture Gauges, Inc. 
126 Liberty St., New York 6, N. Y. 
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111 Fellsway 


Why not bring your special gage problems to us? 


JERGUSON GAGE & VALVE CO. | 


Quick and Accurate 
Level Readings 


1...0of viscous liquids by keeping them more 
fluid by heating 


2... 0f low-boiling point liquids by keeping them 
chilled 


Here is just one of the numerous variations in JERGUSON 
Gages designed to give better service to refineries and 
other processing plants.. If the liquid in the gage is slug- 
gish or is likely to boil at the slightest provocation— 
release of pressure, for example—level readings are likely 
to be in error unless special precautions are taken. The 
above type JERGUSON Reflex Gage is designed for these 
conditions. Readings are accurate because the liquid is 
in a readable state. 


Somerville 45, Mass. 


Mfrs. of Gages, Valves, Drain Valves, Thermometer and 
Thermocouple Wells, Sight Glasses 


Representatives in all Principal Cities 





PY PL @ Forniteta aie aii, 
SAVE TIME AND 
MONEY! 


By using PYRO, a self- 
contained, DIRECT 
READING, sturdy 
unit made to stand 











rough use. It is abso- 
lutely accurate and 
dependable, and quick- 
ly pays for itself. 

Unique construction 
enables operator to 
rapidly determine tem- 
perature even on 
minute spots, fast 
moving objects, or 
smallest stream; no 
correction. charts, no 
accessories, no main- 
tenance expense. Spe- 
cial ‘‘FOUNDRY 
TYPE” and “Univer- 
sal TRIPLE RANGE” 
have, in addition to 
standard calibrated 
range, a red correc- 
tion scaie determin- 
ing TRUE SPOUT 
and POURING TEM- 
PERATURES of mol- 
ten iron and steel 
when measured in the 
open. 

Stock ranges 1400° F. to 6000° F. 
Bulletins on PYRO Optical, Radiation, Surface 
and Immersion Pyrometers on request. 
THE PYROMETER INSTRUMENT 686. 


Plant & Lab 
103-107 LAFAYETTE ST., NEW YORK, N. Y. 











UNIFLOW DRYING OVENS 








Accurate 
Temperature Control Write 
for detailed 
* literature 
and 
Constant and specifications 


Uniform Temperature 





 ——————————————— 

ELECTRIC HOTPACK CO., Inc. 

COTTMAN AVENUE, AT MELROSE STREET 
PHILA. 35, PENNA. 
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Corporation. On the basis of these 
following procedure is recommen 
Fill apparatus with warm decahydron 
thalene (decalin) and allow to stand f 
hours or more if necessary. 2. Drain 
rinse once or twice with acetone and 
with a stream of filtered air. 3. Decahy 
naphthalene can be reused several t 
before it becomes ineffective. These lab 
tory tests also indicated that only a \ 
thin film of these silicone lubricant 
necessary to provide effective lubricat 
and that judicious use of the greases 
frequent cleaning should prevent surf 
contamination. It was also reported that 
the ordinary surface effects observed 
burettes are for the most part due to d 
in the atmosphere. Objectionable surf 
films were also observed in glassware lu! 
cated with other types of grease.—)D 
Corning Corp., Midland, Mich. 

Please mention number 934 when filling out ca 





Regulated Power Supply 


New “Model 710A Regulated Power Su; 
ply” is a compact (7%” x 8” xX 11%”) 


light-weight (18 lbs.) source of regulated 
voltage for general laboratory and produc 
Output 


tion use, is continuously variabl: 








from 180 to 360 volts, and will remain con- 
stant to within 1% for loads from 0 to 75 
ma, and for line-voltage variations of 

10%. Either positive or negative output 
terminal may be grounded. Total noise and 
hum is less than 0.005 volts for any condi- 
tion of operation. Unit also provides 6.3 


volts a.c. center-tapped for heating fila- 
ments. — Hewlett-Packard Co,, Palo Alto, 
Calif. 


Please mention number 935 when filling out card 





Dual Power Supply 


New “CML 1115” Dual Power Supply 
combines two independent regulated power 
sources: The “B” supply furnishes a con- 
tinuously-variable d-c. voltage from 180 to 
300 volts, at 70 ma., with a maximum ripple 
of less than 25 mv. Negative side of supply 
is isolated from chassis, so that +B may be 
grounded if it is desired to use the supply 
as a source of grid bias for tubes which 
draw heavy srid current. A continuously- 
variable d-c voltage from 0 to 75 volts with 
less than 7 mv. ripple is furnished by the 
“C” supply. Panel controls are provided to | 


adjust output voltages throughout the ranges 
indicated. Independent insulated panel con- 
nectors are provided for the high-voltage 















NORTH AMERICAN 


ADJUSTABLE PORT VALVES OPERATED BY 


ANY TYPE OF CONTROL MOTOR 
PROPORTION AND CONTROL 
THE FLOW OF GASES AND LIQUIDS 











| “AUTOMATIC TEMPERATURE 
7 |». CONTROL CO. 



























BARBER-COLMAN 
COMPANY 











The use of North American adjust- 
able port valves is desirable whenever 
a definite minimum and maximum 


flow intermittently or continuously 
between these limits. They can be 
used singly, or in pairs when simul- 
taneous and proportional control 
of two mediums is advantageous. 


flow of a medium is required and 
where it is necessary to vary that 


THE NORTH AMERICAN MANUFACTURING COMPANY 


MANUFACTURERS OF INDUSTRIAL FUEL BURNING EQUIPMENT FOR GAS OR OIL 
BRANCH OFFICES with FIELD ENGINEERS in PRINCIPAL CITIES 


CLEVELAND 4, OHIO 








September 1946—Instruments—Page 54 




















STATHAM 


co 





OUR 
FAMILY 
PORTRAIT 








oS MPR SE RRR Ber am ee] 


This portrait illustrates the remarkable versatility of the Statham Unbonded Strain 
Gage. The Statham Gage measures movements of +0.0015 inches full scale to 
within a few microinches, when used as a displacement indicator, or forces of 
+4 oz. to £48 oz., when used as a dynamometer. These ranges may be extended 
by means of spring or lever systems. 

The basic unit is incorporated into Pressure Transmitters and Accelerometers. 
The Transmitters are made in gage, differential, and absolute types, and in full- 
scale ranges of 0-0.1 psi. to 0-10,000 psi. Accelerometers, for vertical or hori- 
zontal mounting, have ranges of +1.5 G to +500 G. 

The power requirements are simple; and the output is sufficient to operate 
@ panel-type microammeter, recording potentiometer, or cathode-ray oscilloscope. 

See our instruments at “Instumentation for Tomorrow" Exhibit and Confer- 
ence — Booth No. 156. 


Send for Our Catalog. 





822 BEVERLY BOULEVARD 


WY Wes. v aed. ease) INSTRUMENT MAKERS 
LOS ANGELES 36, CALIF. 





RAWSON 
MULTIMETERS 


BURLING 





TEMPERATURE 
LIMIT SWITCHES 















NO 
LIQUIDS 
NO 
GASES 


Types SOLA, 501B, 501C 
Accuracy 42 of 1% 


MODEL E 


~ ‘ Literature 
Readings from 2 microamperes aes — fe yg tg | 
to 1 ampere on 5 ranges, and Request — 
20 microvolts to 1000 volts on As a 3 switch mouel, Burling Model E is recommended 
q ranges. for use (a) — ghey aries into 3 parts, (>) 
. where 1 switch used for controlling, one as a high 
The word MULTIMETER 1s limit, one as a low limit, (c) to give definite stops or 
ighted trade mark position to a 3 or 4 position diaphragm motor, (d) to 
our copyrignte ade ark. give 3 speed control of variable speed motor. 
write f bulleti Accurate, — ee. panna 3 and pee Fa 
rite for etins sisting tube. jal pointer for easy setting. 4 
We also supply en locks temperature setting. vue eeke ase 
range to 700-1000°. Dimensions: 74” x 2%" x 3%”. 
Vapor tight base and cover with gasket available at 
Snste and ie cenge store slight extra charge 
ve a INSTRUMENTS ALSO BUILT TO SPECIFICATIONS 


Electrostatic Voltmeters 
Fluxmeters, Chronoscopes 
Electro-Dynamometer Wattmeters 
Voltmeters, Milliammeters 


RAWSON ELECTRICAL ’ 
RAWSON ELECTRICAL) UT ML RUNG. Lae 


112 POTTER ST. CAMBRIDGE, MASS. 
Representatives 
CHICAGO LOS ANGELES NEW YORK CITY 


Making Precision Controls for over 10 years 
Booth No. 53, Instrumentation for Tomorrow Conference 





251C Sorinafield Ave 
Newark. N. J 
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terminals. Panel binding posts are sy 

for connection to a 6.3-volt, 2-amper 
regulated a-c. filament supply. An 4a. 
power switch and pilot light are 4). 
mounted on front panel. — Communi 
Measurements Laboratory, 120 Gre¢ 
St., New York, N. ¥. 


Please mention number 936 when filling out 


tion 





Television Rectifier 


New “Type 122” 
small - bulb high - y 
vacuum rectifier of 
current capacity. 
cathode heating power an; 
low dielectric losses | nike 
this tube suitable fo, sae 
in rectifiers OPeratin> 
from a radiofreq nnd 
supply. Two tubes in 
voltage doubler wil! 
ply 20,000 volts at < 
d.c. Maximum ratings 
Peak inverse voltage. 29. 
000; Average plate cur- 
rent, 2 ma.; Peak plate 
current, 10 ma. Charac- 
teristics: Filament volt- 
age, 1.5 volts; Filament 
current, .29 amps: Min 
resistance in series with 
plate, 20,000 ohms: Anode- 
to-filament capacitance 
0.6 mmf.—Chatham Elec- 
tronics, 475 Washington 
St., Newark 2, N. J. 
Please mention number 937 when filling out card 


a 


sur 
1p- 








Low-inertia Motor for 


Remote-control Uses 


New “Model 2A Servo-Motor” is said t 
be an exceptionally compact, low-inertia 
60-cycle, 2-phase motor for remote-contro! 
applications. It does not run single phas 





and the fixed phase may be continuous 

energized. It can be wound to operate fron 
10 to 80 volts, or more; 60 cycles. Imped- 
ance is practically constant from full speed 
to stall; and standard stall forque, 1% 0z.- 
in., can be changed as required. Stack lengt! 
may be changed +50% to suit torque re 
quirements. Motor is furnished with sepa 
rate leads for each phase; terminal board 
may be attached to rear of motor, if r¢ 
quired. Designed for small space applica 
tion, it “fits inside your hand.”—Transicoi! 


| Corp., 114 Worth St., New York City. 


Please mention number 938 when filling out card 





Terminal-protecting Device for 


Electrical Instruments, etc. 
New “Heyco No. 4 Strain Relief” will not 
injure insulation or wire to which it is a! 
plied, will absorb pull, push and torque 






































STANDARD SIGNAL GENERATOR Model so 


CARRIER FREQUENCY RANGE: 2 to 400 megacycles. 


OUTPUT: 0.1 to 100,000 microvolts. 
50 ohms output impedance. 


MODULATION: AM 0 to 30% at 400 or 
1000 cycles internal. 
Jack for external audio modulation. 
Video modulation jack for connection of external 
pulse generator. 






MANUFACTURERS OF 
Standard Signal Generators 
Pulse Generators 
FM Signal Generators 
Square Wave Generators 

Vacuum Tube Voltmeters 


UHF Radio Noise & F 
1 
Strength Meters . 


Capacity Bridges 










WIRE & RIBBON 








for 
VACUUM TUBE 
FILAMENTS & GRIDS 


i. sizes and alloys fora 


range of applications such as 
miniature tubes, hearing aid 
tubes, low-current-drain bat- 
tery tubes, receiving tubes... 


“ and worked to as- 


sure maximum uniformity 
and strength. WIRES drawn to 
.0004” diameter; RIBBON 
rolled to .0001” thickness... 


ae Process Wire 


; drawn as small as .000010’; 
: made to your specifications 
for diameter and resistance. 


3 
ae, ALLOYS made to 


meet individual requirements. 
Write for list of stock alloys. 





44 GOLD ST 








POWER SUPPLY: 117 volts, 50-60 cycles. 
DIMENSIONS: Width 19”, Height 10%”, Depth 914”. 


WEIGHT: Approximately 35 Ibs. 


Suitable connection cables and matching pads 


can be supplied on order. 














SIGMUND COHN & CO 


NEW YORK 





HARDNESS 
TESTING... 


done WITH NO MENTAL 
HAZARDS. The SCLERO- 
SCOPE has done it for the 
past 36 years. 


In general use for 
specification pur- 
poses. Simple, 
sturdy. Compara- 


tively inexpensive. 
” 


Illustrated 
bulletins 
free. 


The Shore Instrument 
& Mig. Co., Inc. 


9025 Van Wyck Ave., Jamaica, N. Y. 
















Megohm Meters 
Phase Sequence Indicators 


Television and FM Test 
Equipment 







Control the job from 
start to finish with the 


WILDER PROJECTOR 





THIS COMPARATOR is equipped with a new cir- 
cular type of Surface Illuminator. |n addition 
to an enlarged shadow image of the work con- 
tour, it also shows a refiected image of the 
work surface. At the start of a job it can check 
tool forms, gages, tool adjustments. As work pro- 
gresses, spot inspection with the Wilder Projec- 
tor shows tool wear, enabling correction before 
such wear causes rejects. This program followed 
throughout the job, insures that the last piece as 
well as the first will be well within limits. Many 
shops use the Wilder for 100% inspection. Reason- 
able price. See it at Harris Pump & Machinery 
Co. booth No. 68-69 Instrumentation for Tomorrow 
exhibit, Pittsburgh. Write for Bulletin. 


seorce SGHERR unc. 


200 Lafayette St. New York 12, N. Y. 


4 
/ 
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INKLESS 


TEMPERATURE 
RECORDER 





remote recording from 
resistance temperature detectors 


Consisting of two compact units (an inkless strip-chart recorder 
and an external power unit), the new G-E Type CF-2 temperature 
recorder can be used with resistance temperature detectors (RTD’s) 
already installed in generators, transformers, and other large electric 
apparatus, or with separate detector units to record temperature in 
ovens, heat-treating tanks, refrigerating machines, air ducts, and 
liquid-handling systems. 


ELECTRICALLY OPERATED—SCALE RANGE 20-140 DEGREES C 


On a four-inch strip chart, this equipment produces a clear record 
of the temperature variations that effect resistance changes in stand- 
ard, ten-ohm RTD’s heretofore used mainly with indicating instru- 
ments. The 115-volt Telechron motor can be adjusted to provide 
record lengths of from eight days to two years on a single 65-foot 
chart. By using a suitable transfer switch, a single equipment may be 
used with several detector units for multiple recordings. 

Lightweight and portable, the Type CF-2 temperature recorder is 
probably the lowest-priced, remote-recording instrument on the 
market. And to suit diverse requirements, a variety of RTD’s are 
available as accessories. Complete details are listed in Bulletin GEA- 
4572. Call the nearest G-E office for your copy or write to Apparatus 
Dept., General Electric Company, Schenectady 5, N. Y. 


GENERAL {4 ELECTRIC 












— 








Specifically designed to mee? all re- 


quirements 


SALT FOG 


CORROSION TEST EQUIPMENT 





of latest "SALT FOG 


INSTRUMENT 
LATHES and 
ATTACHMENTS 





TESTING PROCEDURE SPECIFICA- 
TION.” 


CABINETS ARE BUILT 
IN S&S STANDARD SIZES 


The modern way to test corrosion 
resistance of industrial finishes. 


INDUSTRIAL 
FILTER & PUMP CO. 


1621 W. Carroll Ave., Chicago 12, Ill. 








220 WEST FIFTH ST., LOS ANGELES 13, CALIF. 
Precision instrument Equipment — Teols and Supplies 








Page 548—ZJ nstruments—Vol. 19 




























from the cord set, and eliminate al! 4 2 
on terminals. It is molded from heat 





tant plastic. Installation is quick and eas Pe 

it is only necessary to slip the re] 5 
the wire and snap it into the hole. | p ig 
eliminates sewing and knot tying, preven, “4 


fraying of wire and acts as an in 
grommet. It is designed especially for 
—ly4” wire. Other models will be 
later which will accommodate large, re 
sizes. Samples for POSJ—Y%4” will }% 
mailed on request.—Heyman Mfg. C 
Michigan Avenue, Kenilworth, N. J. 

Please mention number 939 when filling out 


Connector for Low-level Sound 
New “Type XL Series” is said to meet 


‘ 
requests of radio, sound and electronic 
manufacturers and broadcasting engineers 
for a small multi-contact electric connector 


—plug and receptacle—“that would ultj- 





mately become a basis for standardization 
for low level-sound uses by the industry.’ 
It consists of the following: (1) “midget 
size, 230” overall length with a max. dian 
of %”; (2) light weight, two plug types 
0.0792 and 0.0992 Ib. respectively ; (3) late! 
lock device similar to “Type P;” (4) polar- 
izing means similar to “Type AN” and “K 
aircraft connectors; (5) removable insert: 
with tapped metal armor for insert retain- 
ing screw; (6) cable relief spring or remov- 
able cable clamp; (7) contact No. 1 engag- 
ing before Nos. 2 and 3 to be used for 
ground circuits, if desired; (8) rugged die- 
cast zinc shell with cadmium plate finis! 
now, bright nickel when available; (10 
three 15-amp. silver-plated brass contacts 
in phenolic insert to accommodate No. 14 
B&S stranded wire and ample voltages fo: 
sound applications. — Cannon Electric De- 
velopment Co., 8209 Humboldt St., Los An 
geles $1, Calif. 
Please mention number 940 when filling out card 





Adjustable Gage for Tool 
Settings, etc. ; 

New “Micro-Planer Gauge” offers maste! 
setting of measurements in thousandths of 
an inch. It uses regular micrometer gradua- 
tions and positive protection lock. Base is 
absolutely parallel to checking surface 
Gage is designed for setting cutting tools 
on planers and shapers, in conjunction wit! 
gage blocks, and with sine bar in grinding 
angles, or as an indicator for transferring 
measurements. It consists of a base and 











RELAYS 4 GUARDIAN | 


Whether the principle is electronic or mag- 
netic . . . here are some of the latest, 
greatest basic design Guardian Relays, 
Solenoids and Stepping Switches we are 


ivileged to present to design engineers. Ad 
a 8 - - — . d Each unit offers an unlimited number of vari- 


ations . . . often making a standard Guardian 
Relay a “special,” effecting big savings in time 
and money. Highly efficient, compact, low- 
Series 40 A. C. priced, long life, you can depend on it—they'll 
Laminated Relay increase the dependability and quality of your 
This laminated relay is de- d 
signed to produce maximum product. 
output with minimum current 
input. Typical uses include 


contro! of call system bells; 
auxiliary for automatic radio 


Her instil alates 


tuning; remote contro! of frac- 
tional motors; safety devices; 
instruments; sound movie 
auxiliaries. 


Series 1-A Solenoid 


The series 1-A Solenoid by 
Guardian is one of numerous 
types for intermittent and con- 


Series T-110 
Time Delay Relay 


This relay employs a resist- 
ance wound bimetal strip 
to achieve a delayed oper- 
ation from 10 to 60 sec- 
onds. Current flows through 
the windings generating 
heat, causing the bimetal 
strip to bend, closing a con- 


tinuous duty. Applications in- 
clude valve control and oper- 
ation; electrical locking; clutch 
and brake operation; mate- 
rial ejector; spray gun opera- 
tion among others. 


Series A-100 


High Frequency 


fact after the required time 


delay. 


Series 120 


The Series 120 is a small, 
compact relay. It is an ec- 
onomical unit designed for 
contro! needs which do not 
exceed single pole, double 
threw combination. Econ- 
omy and simplicity of con- 
struction make if possible 
to offer the Series 120 at a 
low price compared with its 
high quality performance. 


This AlSiMag insulated relay 
is compact, convenient, low 
in cost. In radio applications 
it is used for antenna change- 
over, break-in, high voltage 
keying, grid controlled recti- 
fier keying, remote control of 
receiver and transmitter, and 
other high frequency applica- 
tions. 


Series R Stepper 


This Relay is built in three basic 
types for A.C. and D.C. operation: 
(1) Continuous rotation, (2) Elec- 
tricai reset, (3) Add and subtract. 
its principle application is ovto- 
mofic circuit selection including 
auiomatic sequence, automatic 
wave changing on short wave 
transmitters, automatic business 
machines, totalizing units, con- 
veyer control. 
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body with a thimble top. By turning thin. 
ble counter-clockwise, body rotat, 
ground micrometer 40 pitch threads. raj 
ing in increments of 0.001”. Turning thin) 


Fnout on Rear Suace 


R 
MTR A LCrORS 


FOR TELEVISION, 
ELECTRONIC, OPTICAL, 
and SCIENTIFIC APPARATUS 


Rear Surface Mirrors and Re- 
eiaew made to your specifications. 
Closest optical and dimensional toler- 
ances observed. 

@ EXCEPTIONAL REFLECTIVITY 

@ WILL NOT TARNISH 

@ OPAQUE OR SEMI-TRANSPARENT 
@ HEAT RESISTANT 

@ PROMPT SERVICE 

We invite your inquiries. Samples and 
quotations will be submitted promptly. 


Let Zenith help solve your Mirror and Reflector problems! 


ENITH_ OPTICAL LABORATORY ~ 


123 WEST 64th STREET 
NEW YORK 23, N. Y. 





for thread wear. “Micro-Planer G ige 
comes complete with two extrusion bars 
and is packed in a protective wooden box 
Dimensions: base 1%” O.D.; body, 4% 
O.D.; thimble, %” O.D.; height, closed 
1%”; extended, 2”.— Accurate Machine 
Products Co., 1640 So. Hobart Blvd., Los 
Angeles 6, Calif. 
Please mention number 941 when filling out card 














Power Supplies for Instrument 
and Relay Testing 


New packaged power supply units supply 
a smooth, variable power supply for routine 
testing and checking of relays and instru- 
ments. Output circuits of both a-c. and 
ripple-free d-c. are completely flexible as 



































SPECIALISTS IN 
CUUM DEPOSITION 








ce 3 ; ms Clax 
W oe yp Lon 
—MICcCo— all T e to connections and uniformly variable over Ses 


full range. New line includes alternating 
j N D | C AT (@) 4 currents up to 20 amperes, a-c. voltages up 
EN to 800, direct currents up to 350 milliam- 
peres, and d-c. voltages up to 400.—Arthur 
‘ P yY Rk '@) BA E T b e E. Booth Co., 210 West Seventh Street, Los 
Angeles 14, Calif. 
Please mention number 942 when filling out card 








A PRODUCT OF 40 


YEARS OF RESEARCH Heavy-duty Torque Wrench 


New “JOTE” T handle heavy-duty torque 
wrench has a range to 90 ft./Ibs., is 
equipped with needle bearings to minimize 











ce eager ae 











For lettering panels of steel, alumi- 
num, brass, or bakelite, or for making 
finished apparatus. Model W-1 
Attachments adapt it to small or Switchboard Indicator wT 
large work on flat or curved surfaces. _ «wir 


Unskilled help may handle this direct- 
deflection instrument, which needs no 
manual adjustment. Designed: for 


Excellent engraving can be produced 
by an inexperienced operator. 


Widely used for production as well 








: numerous ranges of temperature, friction. Break comes by automatic impulse 

as occasional engraving, both F. and C when predetermined torque has been 

E : reached. All torque control features are 

Catalogue on request ; metal-encased to stand up under shop 

Priced from $114.75 Write for descriptive usage. Wrench is 10” long over-all, 314” 

Bulletin 400 high, has a %4” square drive, and is chrome 

plated. Like maker’s smaller wrench, it is 

7 pre-set at factory or in the tool crib. At 

present it is being manufactured with non- 

86 TROWBRIDGE STREET Charles Engelhard, Inc. i ake ae 
CAMBRIDGE, MASS. 233 NJ.R.R. Ave. Newark 5, N. J. Calif. 














Please mention number 943 when filling out card 
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ELECTROX 
LOW CAPACITY 


ao) | a Se = - RECTIFIERS 


upply 
utine 
iStru- 

and 
le as 











Quality units, made by one of the 
oldest manufacturers of dry disc 
rectifiers. You can rely absolutely on 
Electrox Rectifiers. for all types of 
electronic applications — such as 
instruments, test sets, precision 
measuring equipment and similar uses. 


Order from Your Parts Supplier 
Or Write Direct for Bulletin 446 








x Clarostat Series 43 wire-wound potentiom- 
eters and rheostats are interchangeable me- 
chanically (dimensions, mountings, shafts, ter- 
minals, etc.) with positi le t Series 37 


Clarostat conirols. Space-savers. Dependable. a) ARDNESS TESTER 


* Long life. Often preferred to larger controls RIGINAL DHNER (Vickers Type) 


for resistance values up to 10,000 ohms linear. 














ing ee rd 
up 
m- “THE MACHINE TO COUNT ON* 
ur 
408 
: 1 to 10 000 
i : ohms. Stang 
i @NCe, within ine ard toler. 
_ within 10°, plus or an 
ze PORTABLE CALCULATOR 


Efficient © Sturdy °* Low Priced 
Ask for Bulletin DO-93 


SERVALL 


VARIABLE TRANSFORMER iS 





I rotation 
: 280° 

» With : 4 
~ out Switch, 260° 











el 


DIAMO-BRINELL 
TESTING MACHINES FOR 
HARD AND SOFT METALS 


* For engineering data on this handy midget 
wire-wound control, write for Bulletin No. 116. 


Ask for catalog on 
HAND AND POWER-OPERATED 
BRINELL TESTERS 


Ask for Bulletin DO-94 PITTSB U RG f 
IVAN SORVALL] Instrument & Machine Co. 


210 FIFTH AVE., NEW YORK 10, N. Y. 1026 Reedsdale St. Pittsburgh, Pa. 




















CLAROSTAT MFG. CO., Inc. - 285-7 N. 6tn St., Brooklyn, N. ¥. 
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New! Complete! 


FREE CONCORD 





m3 0. 


Electronic Equipment 


Rapio SETS 





For the newest, the latest, and the best in radio 
sets, parts, amateur kits, test equipment, tools, 
beoks . .. mail coupon for your free copy of 
Concord’s first post-war Catalog. Contains 
huge storehouse of thousands of top-quality, 
standard line items . .. ready for same-day 
shipment from CHICAGO or ATLANTA. 
Includes most-talked-about line of exclusive 
Concord Multiamp ADD-A-UNIT Amplifiers 
in America—new-design throughout, offering 
startling innovations in flexibility, fidelity, 
power, and economy... new high standards of 
performance almost beyond belief. Mail cou- 
pon below for full details . . . and for “‘every- 
thing that’s new in radio and electronics.” 


2 eee enen a eek @ Manel, 


7 Us O6 208 ee Viliemeel i tele Sale). 


CHICAGO 7 * ATLANTA 3 


901 W. JACKSON BLVD 265 PEACHTREE ST 





Concord Radic Corporation, Dept. T-96 
901 W. Jackson Bivd., Chicago 7, Ill. 


Yes, rush FREE COPY of the comprehensive 
new Concord Radio Catalog. 
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ECENTLY Instruments has received a number 

of requests for information on the availability 

of books and pamphlets on measurement, inspec- 

tion, testing and control. As a number of readers 

may be interested, the following list was prepared. 

The books listed will be exhibited in Booth 14 

at the “Instrumentation for Tomorrow’’ Exhibit 

on the 17th Floor of the William Penn Hotel, 
Pittsburgh, September 16-20, 1946. 

As these books comprise the library of the 
Instruments Publishing Company a number of 
those listed are out of print—no longer available. 
In the following list, those items which do not 
mention price are mot available at the present 
time. Recently a number of publishers have in- 


Instruments’ Library 


creased their prices and every effort has been maq 


e 


to include this information by sending checking 
copies of this list to the publishers for checking 
The prices listed, of course, are subject to change 


without notice. 
As some of the books and pamphlets publisheq 


by instrument manufacturers have educational! and 
reference value and are not primarily issued {o, 
sales promotion, many of these are included in the 


list. To be sure that all such literature was jp. 
cluded, a letter was sent to imstrument manufac. 
turers advising them of our intention of publishing 
such a list, There may be several such not in. 
cluded because no information on these was made 
available. : 





AVIATION 

AVIATION INSTRUMENT MANUAL, — 
Chemical Publishing Company, Brooklyn, N. Y., 
Ist American Edition, 1941. Cloth, 514x6% 
inches, 396 pages. 

NOMENCLATURE FOR AERONAUTICS— 
Report No. 474. Nationa Apvisory CoMMITTEE 
ror AERONAUTICS. Superintendent of Documents, 
Washington, 1933. Paper, 9x113%4 inches, 37 
pages. Price 10 cents. 

AIRCRAFT INSTRUMENTS—Navy Train- 
ing Courses—1945. Navpers 10333 U. S. Govern- 
ment Printing Office, Washington. Paper, 514x734 
inches, 240 pages. Price 40c. 

AIRCRAFT INSTRUMENTS — Technical 
Manual No. 1-413 War Department, Washington, 
1942. Superintendent of Documents, Washington. 
Paper, 5%x8% inches, 234 pages. 

AIRPLANE INSTRUMENTS—By Dantet J. 
BrimM, Jr. anp H. G. WInTERSTEEN. Interna- 
tional Textbook Company, Scranton, Pa., 1943. 
Leatherette, 5x754 inches, parts 1-2, 118 pages. 
Price $1.20. 


AIRCRAFT SPEED INSTRUMENTS—By K. 
Hitp1ne Berry. National Advisory Committee for 
Aeronautics. Report No. 420. Superintendent of 
Documents, Washington, 1941. Paper, 814x10% 
inches, 59 pages. Price 20c. 

METEOROLOGICAL GLOSSARY—Published 
by the AuTHorITy oF THE METEOROLOGICAL Com- 
MITTEE. Chemical Publishing Co., Inc., New 
York, Third Edition, 1940. Cloth, 5144x834 inches, 
251 pages. 

THE COMPLETE AIR NAVIGATOR—By 
D. C. T. Bennett. Sir Isaac Pitman & Sons, 
Ltd., London. Fourth Edition, 1942. Cloth, 51%4x 
834 inches, 378 pages. Price $5.00. 

METEOROLOGY—By- Witit1amM ALEXANDER 
AND W. J. D. Attan. George Allen & Unwin Ltd., 
London, 1941. Paper, 444x6% inches, 110 pages, 
Price 2/6. 

DEAD RECKONING NAVIGATION—By W. 
J. D. Attan anp WM. ALEXANDER, George Allen 
& Unwin Ltd., London, 1942. Paper 4x6%4 
inches, 99 pages. Price $1.50. 

RADIO NAVIGATION—By W. J. D. Attan. 
George Allen & Unwin Ltd., London, 1942. 
Paper, 44%x6™% inches, 111 pages. Price $1.50. 

AIRCRAFT INSTRUMENTS—By W. J. D. 
Attan. Chemical Publishing Co., Inc., Brooklyn, 
N. Y., 1942. Cloth, 434x634 inches, 102 pages. 

AERODYNAMICS AND FLIGHT—By James 
Ross ALLEN. Internationai Textbook Co., Scran- 
}ton, Pa., 1935, Leatherette, 5x754 inches, 172 
| pages. Price $1.75, 
| ALTITUDE-PRESSURE TABLES BASED 
|ON THE UNITED STATES STANDARD AT- 
MOSPHERE—By W. G. Brompacuer. National 
Advisory Committee for Aeronautics, Report No. 
| 538. Superintendent of Documents, Washington, 
1942. Paper, 8'%4x10% inches, 14 pages, Price 10c. 

MEASUREMENT OF ALTITUDE IN BLIND 
FLYING—tTechnical Notes, National Advisory 
Committee for Aeronautics, No. 503. By W. G. 
BroMBacHer. National Advisory Committee for 
Aeronautics, Washington, 1934. Paper, 734x10% 
inches, 46 pages. 

PRESSURE ELEMENT OF CONSTANT 
LOGARITHMIC STIFFNESS FOR TEMPER- 











ATURE COMPENSATED ALTIMETER—By 
W. G. BromMpacHER AND F. Cornero. National 
Advisory Committee for Aeronautics, Report No. 
310. Superintendent of Documents, Washington, 
1929, Paper, 854x10% inches, 13 pages. Price 10c. 

GYROSCOPIC INSTRUMENTS FOR IN- 


| STRUMENT FLYING—tTechnical Notes, Na- 


tional Advisory Committee for Aeronautics, No 
662. By W. G. BrompacHer anv W. C. Trent 
National Advisory Committee for Aeronautics. 
Washington, 1938. Paper, 734x10% inches, 49 
pages. 

SPHEROGRAPHICAL NAVIGATION - 
Dirk Brouwer, Frepertc W. KeEator anv D 
A. McMitten. Macmillan Company, New York, 
1944, Cloth, 44x75 inches, 200 pages. 

ASTRO-NAVIGATION—Part Four. By Fran 
cis Cuicuester. George Allen & Unwin Ltd., 
London, 1942. Paper, 4%x6%4 inches, 151 pages 
Price 2s.6d. 

INSTRUMENT AND RADIO FLYING—By 
Kart S. Day. Air Associates, Inc., Roosevelt 
Field, Garden City, N. Y., 1938. Cloth, 5%4x8" 
inches, 284 pages. Price $3.50. 

PILOTS’ AND MECHANICS’ AIRCRAF1 
INSTRUMENT MANUAL—By G. C. DeBaup 
Ronald Press Company, New York, 1942. Cloth, 
534x85% inches, 490 pages. Price $4.50. 

RADIO DIRECTION FINDERS—By Donat. 
S. Bonp. McGraw-Hill Book Co., New York, 
1944. Cloth, 5%4x8% inches, 287 pages. Price 
$3.50. 

CONSTRUCTION — MAINTENANCE AND 
REPAIRING OF AIRCRAFT INSTRUMENTS 
(Reprint)—By J. A. Gorpvon. Henry Paulson & 
Co., Chicago. Paper, 7x10 inches, 29 pages. 

METEOROLOGY FOR PILOTS—Civil Aero 
nautics, Bulletin No. 25. By B. C. Haynes. U 
S. Department of Commerce, Washington, 1940 
Paper, 614x9% inches, 167 pages. 

A METHOD FOR THE DYNAMIC CALI 
BRATION OF ACCELEROMETERS—National 
Advisory Committee for Aeronautics, Misc. Paper 
No. 47. By James A. Hootman, National Ad 
visory Committee for Aeronautics, Washington, 
1942. Paper, 8x10™% inches, 6 pages. 

INVESTIGATION OF DAMPING LIQUIDS 
FOR AIRCRAFT INSTRUMENTS—II—By M. 
R. HovseMan ann G. E. Keutecan. National Ad 
visory Committee for Aeronautics, Report No 
398. Superintendent of Documents, Washington, 
1931. Paper, 814x1034 inches, 19 pages. Price 15c 

AIRCRAFT INSTRUMENTS—By _ Georc: 
Etutrs Irvin. McGraw-Hill Book Company, New 
York, Second Edition, 1944. Cloth, 5%4x8! 
inches, 607 pages. Price $6.00. 

AIRCRAFT RATE-OF-CLIMB INDICATORS 
—By Daniet P. Jounson. National Advisory 
Committee for Aeronautics, Report No. 666. Su 
perintendent of Documents, Washington, 193° 
Paper, 814x1034 inches. 10 pages. Price 10c. 

THROUGH THE OVERCAST—By Assen 
Jorpanorr. Funk & Wagnalls Company, New 
York, 1938 (Rev. 1943). Cloth, 714x934 inches, 
356 pages. Price $3.00. 

NAVIGATION—By L. M. Kets, W. F 
Kern Anp J. R. Brann. McGraw-Hill Book Co., 
Inc., New York, First Edition, 1943. Cloth, 534x9 
inches, 479 pages. Price $5.50. 

INVESTIGATION OF DAMPING LIQUIDS 
FOR AIRCRAFT INSTRUMENTS—By G. H 
Kevutecan. National Advisory Committee for 
Aeronautics, Report No. 299. Superintendent of 
Documents, Washington, 1929. Paper, 814x10%4 
inches, 24 pages. Price 10c. 

HANDBOOK OF AIRPLANE INSTRU 
MENTS. Kollsman Instrument Division of Square 
D Co., Elmhurst, N. Y., 1940. Binder, 8%x1! 
inches. Price $2.00. 

AIR NAVIGATION FOR BEGINNERS- 
Second Edition—By Scorr G. Lams. Norman W. 
Henley Publishing Co., New York, 1943. Cloth, 
534x8 inches, 101 pages. Price $1.50. 

PRACTICAL AIR NAVIGATION — Civil 


























Model 2405 Volts Ohm. Milliammeter 


25,000 Ohms 
per volt D.C. 





ion 






Spee ical 


NEW “SQUARE LINE” metal case, 
attractive tan “hammered” baked- 
on enamel, brown trim, 












V PLUG-IN RECTIFIER 


Replacement in case of overloading 
is as simple as changing radlo tube, 









V READABILITY 


The most readable of all Volt- 
Ohm-Milliameter scales—5.6 inches 
long at top arc. 















V RED e DOT LIFE- 
TIME GUARANTEE 
on 6” instrument protects against 


defects in workmanship and ma- 
terial, 







New ENGINEERING e New DESIGN 
New RANGES e 


(50 RANGES) 


Voltage: 5 D.C. 0-10-50-250-500-1000 at 25000 ohms per volt. 
5 A.C. 0-10-50-250-500-1000 at 1000 ohms per volt. 
Current: 4 A.C. 0-.5-1-5-10 amp. 


6 D.C. 0-50 microamperes—0-1-10-50-250 milliamperes—0-10 amperes 
4 Resistance 0-4000-40,000 ohms—4-40 megohms. 















6 Decibel —10 to +15, +29, +43, +49, +55. 
Output Condenser in series with A.C. volt ranges. 
Model 2400 is similar but has D.C. volts Ranges at 5000 ohms per volt. 


Visit our booth No. 84 and 85 at the ISA show, Hotel Wm. Penn, Pittsburgh 


$ eo @ © 
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ELECTRICAL INSTRUMENT CO. s.urrron, onso 
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GOW-MAC EVERTITE 





Thermal Conductivity 
Cell Unit for Gas Analysis 
Size: 3° x5" x4” 


Pressure Tested—No Cements 
Diffusion Type—Straight Wires 


Negligible Current or 
Temperature Effects on 
Bridge Balance 
Panel Mounted or With Housing 


GOW-MAC 
INSTRUMENT COMPANY 
22 Lawrence St., Newark 5, N. J. 











Aeronautics... Bulletin. No...24.—By Tuosurn C. 
Lyon. U. S. Department of Commerce, Washing- 
ton, 1940. Paper, 644x9% inches, 245 pages. 

THE CAA-RTCA INSTRUMENT LANDING 
SYSTEM TESTS AND MODIFICATIONS— 
Part II—By Henry I. Mertz. U. S. Department 
of Commerce, Civil Aeronautics Administration, 
Washington, D. C., 1943. Paper, 8x10% inches, 
27 pages. 

METEOROLOGICAL INSTRUMENTS — By 
W. E. Knowres Mippieton. University of To- 
ronto Press, Toronto, Second Edition, 1943. 
Cloth, 6%x9% inches, 227 pages. Price $3.25. 

AEROPLANE INSTRUMENTS—By E. Mot- 
Loy. Chemical Publishing Co., Inc., Brooklyn, 
1941, Cloth, 514x834 inches, Part I, 132 pages; 
Part II, 132 pages. 

AIRCRAFT INSTRUMENTS—Their Theory, 
Function and Use.—By Orton Epwarp Patron. 
D. Van Nostrand Co., Inc., New York, 1941. 
Cloth, 6x9%4 inches, 220 pages. Price $2.75. 

AIRCRAFT COMPASS CHARACTERISTICS 
—By Joun B. Pererson anp Crype W. Smita. 
National Advisory Committee for Aeronautics 
Report No. 551. Superintendent of Documents, 
Washington, 1936. Paper, 814x10%4 inches, 11 
pages. Price 10c. 

FUNDAMENTALS OF AVIATION—By Nor- 
MAN Potter AND WILLIAM J. Kontcex. Link Avi- 
ation Devices, Inc., Binghamton, N. Y., 1945. 
Paper, 84x11 inches, 107 pages. Price $1.00. 

THE THEORY OF THE GYROSCOPIC 
COMPASS AND ITS DEVIATIONS—By A. L. 
Raw.tincs. Macmillan Company, New York, Sec- 
ond Edition 1944. Cloth, 514x854 inches, 182 
pages. Price $3.00. 

INSTRUMENT FLYING AND RADIO NAV- 
IGATION—By Hottanp L. Reprretp. Ronald 
Press Co., New York, 1944, Cloth, 5%4x8% 
inches, 195 pages. Price $3:00. 

AIR TRANSPORT NAVIGATION — By 
Peter H. ReppatH anp James M. Corurn. Pit- 
man Publishing Corp., New York, 1943. Cloth, 
6x9% inches, 612 pages. Price $5.50. 

AIRCRAFT INSTRUMENTS — Their Con- 
struction and Maintenance—By J. Rriey. Henry 
Paul & Co., Chicago, Ill. Paper, 47%x7% 








Seamless Tubing 
to Precision 
Tolerances 
In 


| COPPER, BRASS 
«AND ALUMINUM 
| ALLOYS 
| 
| 





%” to .010” O.D. 
any wall thickness 


Specialists in 
Aluminum Alloy 
“Pointer Tubing” 


“METAL 
SHIELDED WIRE” 
(Patented) 

A Seamless Metal 


Shield over any type 
Electrical Conductor 


U 
N 
I 
: 
O 
R 
M 








TUBES 


SHURS LANE, ROXBOROUGH 
PHILADELPHIA 28, PA. 
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inches, 74 pages. 

AIRCRAFT POWER-PLANT INSTRU- 
MENTS—By Harcovrr Sontac ann W. G. 
Bromsacuer. National Advisory Committee for 
Aeronautics Report No. 466. Superintendent of 
Documents, Washington, 1941. Paper, 81%4x10%4 
inches, 57 pages. Price 20c. 

METHOD OF TESTING OXYGEN REGU- 
LATORS—Technical Notes, National Advisory 
Committee for Aeronautics, No. 532—By Har- 
court Sontac anp E. L. Bortrx. National Ad- 
visory Committee for Aeronautics, Washington, 
1935. Paper, 73%4x10% inches, 9 pages. 

PERFORMANCE CHARACTERISTICS OF 
VENTURI TUBES USED IN AIRCRAFT FOR 
OPERATING AIR-DRIVEN GYROSCOPIC IN- 
STRUMENTS—tTechnical Notes, National Ad- 
visory Committee for Aeronautics, No. 624.— 
By Harcourt Sontac anp Dantet P. JoHNson. 
National Advisory Committee for Aeronautics, 
Washington, 1937. Paper, 7%4x10% inches, 27 


ages. 
Qe START IN METEOROLOGY — Second 
Edition Revised—By Armanp N. Spitz. Norman 
W. Henley Publishing Co., N. Y., 1943. Cloth, 
53%4x8 inches, 93 pages. Price $1.50. 
AIRCRAFT INSTRUMENTS—By EMAnNvELE 
Srrert. Duell, Sloan and Pearce, New York, 
1943. Cloth, 4x64 inches, 312 pages. Price $1.50. 
EFFECT OF AGING ON TAUT RUBBER 
DIAPHRAGMS—Technical Notes, National Ad- 
visory Committee for Aeronautics, No. 409.—By 
D. H. Srrorner anp H. B. Henpricxson, Na- 
tional Advisory Committee for Aeronautics, 
Washington, 1932. Paper, 77%4x10% inches, 14 


ges. 
METEOROLOGY FOR AVIATORS—By R. 
C. Svurctrrre—Chemical Publishing Co., Inc., 
Brooklyn, 1940. Cloth, 51%4x8% inches, 274 pages. 

AERONAUTICAL METEOROLOGY — By 
Grorcr F. Taytor. Pitman Publishing Corp., 
New York, 1941. Cloth, 6x9%4 inches, 455 pages. 
Price $5.00. 

AERONAUTICAL INSTRUMENT PRO- 
JECTS FOR JUNIOR AVIATION CLASSES 
—By Watrter B. Weser. McKnight & McKnight, 
Bloomington, Ill., 1945. Paper, 634x10 inches, 
124 pages. Price $1.20. 

LEARNING TO NAVIGATE—By P. V. H. 
Weems AND Writ1am C. Eserte. Pitman Pub- 
lishing Corp., New York. Second Edition, 1943. 
Cloth, 534x9% inches, 135 pages. Price $2.00. 


PRESSURE DROP IN TUBING [IN arp 
CRAFT INSTRUMENT INSTALLATIONS _ 
Technical Notes, National Advisory Committe 
for Aeronautics, No. 593. By W. A. Witonacy 
National Advisory Committee for Aeronautics 
Washington, 1937. Paper, 776x10% inches, 29 
pages. 

CORRUGATED METAL DIAPHRAGMs 
FOR AIRCRAFT PRESSURE-MEASURING 
INSTRUMENTS—Technical Notes, National Aq 
visory Committee for Aeronautics, No. 738. By 
W. A. WitpHack and V. H. Gorrxke. Nationa! 
Advisory Committee for Aeronautics, Washing. 
ton, 1939, Paper, 734x10% inches, 41 pages. 

AIR NAVIGATION — Parts 1-2— By H. G 
WINTERSTEEN. International Textbook Company. 
Scranton, Pa., 1943. Leatherette, 5x754 inches, 
106 pages. Price $1.25. 

RADIO AND INSTRUMENT FLYING In. 
STRUCTOR MANUAL—By Cuartes A. Zwenc 
and Avian C.. Zwenc. Pan American Navigation 
Service, North Hollywood, California, Fourth 
Edition, 1943. Paper, 634x10 inches, 252 pages 
Price $4.00. 


DIMENSION MEASUREMENTS 


MEASURING INSTRUMENTS— Internation 
al Textbook Company, Scranton, Pa., 1939. 
Leatherette, 5x754 inches, 210 pages. Price $2.10 

EIGENSCHAFTEN DER MESSGERAETE— 
Ausschuss fuer Wirtschaftliche Fertigung, Ber. 
lin. Paper, 534x8% inches, 16 pages. 

GRUNDLAGEN UND GERAETE TECHNI. 
SCHER LAENGENMESSUNGEN—By G. 
Bernor. Verlag Julius Springer, Berlin, Second 
Edition, 1929. Cloth, 634x10 inches, 374 pages. 

GRUNDLAGEN FUER DIE MESSUNG VON 
STIRNRAEDERN MIT GERADER EVOL. 
VENTENVERZAHNUNG—By G. Bernor. Ver. 
lag Julius Springer, Berlin, 1938. Paper, 644x9% 
inches, 155 pages. 

THE MICROMETER—Brown & Sharpe Mfg. 
Co., Providence, R. I., 1927. Cloth, 34%x5% 
inches, 32 pages. 

GAGES AND THEIR USE IN INSPEC 
TION—First Edition. By Frep H. Cotvin. Mc- 
Graw-Hill Book Co., Inc., New York, 1942. 
Cloth, 434x7% inches, 157 pages. Price $1.50. 

SAWING MACHINES—PRECISION SAW. 
ING AND FILING METHODS—DoAIll Com 
pany, Minneapolis, Minn., 1945. Cloth, 6x9 
inches, Vol. 1, 263 pages. 

PROGRESS IN PRECISION—SCIENCE OF 
MEASUREMENT—DoAll Trade School, Des 
Plaines, Ill., 1945. Paper, 6x9 inches, Book 1, 
24 pages; Book 2, 20 pages; Book 3, 24 pages; 
Book 4, 20 pages; Book 5, 28 pages; Book 6, 
28 pages; Book 7, 48 pages; Book 8, 28 pages. 

DIMENSIONAL QUALITY CONTROL 
PRIMER. Federal Products Corporation, Provi 
dence, R. I. Paper, 5%4x8% inches, 39 pages. 

GAGES, JIGS, AND FIXTURES—By Ep 
warp GRIFFITHS, International Textbook Co., 
Scranton, Pa., 1939. Leatherette, 5x754 inches, 
224 pages. Price $2.25. 

PRECISION MEASUREMENT IN THE 
METAL WORKING INDUSTRY — Interna 
TIONAL Business Macuines Corp., 1942. Avail- 
able from Syracuse University Press, Syracuse, 
N. Y. Cloth, 8x11 inches; Vol. I, 263 pages; 
Vol. II, 290 pages. Price $2.75. 

ENGINEERING PRECISION MEASURE. 
MENTS—By A. W. Jupcr. Chapman & Hall, 
Ltd., London, 1944. Cloth, 544x834 inches, 310 
pages. Price 25/. 

MESSTECHNIK—By Max Kurretn. Verlag 


Julius Springer, Berlin, 1932, Paper, 6'%x9 
inches, 78 pages. 
INDUSTRIAL INSPECTION METHODS— 


By Leno C. Micueton. Harper & Brothers, New 
York, 1942. Cloth, 8x11 inches, 389 pages. Price 
$3.50. 

ESSENTIALS OF PRECISION INSPEC- 
TION — By Westey Mottarp. McGraw-Hill 
Book Co., Inc., New York, 1944. Cloth, 844x11% 
inches, 207 pages. Price $3.50. 

ELEKTRISCHE MESSUNG MECHANI- 
SCHER GROSSEN—By Paut M. Priter. Verlag 
Julius Springer, Berlin, 1943. Available from 
Edwards Brothers, Inc., Ann Arbor, Mich. Cloth, 
5%x8% inches, 259 pages. Price $6.50. 

GAGES—Pratt & Whitney, West Hartford, 
Conn., 1938. Leatherette, 5x7% inches, 206 
pages. 

SURFACE FINISH REPORT OF THE RE- 
SEARCH DEPARTMENT—By Geo. ScHLEsIn- 
cer. American Society of Mechanical Engineers, 





ee 


ee: Gs 








| 


| 


| 





i 


6 


a a ms 


+ 


ov 





+ 


4 









































F 
' 
; 














} 


























COMBUSTION SAFEGUARD 


Wheelco Flame-otrols maintain 
constant flame supervision— 
provide time delay for purging 
chambers of combustible gases 
before lighting is permitted. 
Approved by both Associated 
Factory Mutual Laboratories and 
Underwriters' Laboratories 
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ELECTRONIC 
CONTROL 


Wheelco Capacitrols use a time- 
proven "Electronic Principle" 
for on-off or proportional con- 
trol of temperature. Instan- 
taneous action gives more ac— 
curate results than possible 
with mechanical link systems. 





MULTRONIC 
CONTROL 


A further de- 
velopment of 
the "Elec— 
tronic Principle" in the Wheelco 
"Multronic" Capacitrol meets the 
demand for a multi-position 
pyrometric controller of tem- 
perature, signalling, etc. on 
difficult applications. 
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WHEELCO INSTRUMENTS COMPANY , 833 W. HARRISON ST., CHICAGO 7, ILL. 
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HIGH VACUUM! 





Our complete and modern equipped high- 
vacuum and glass-working laboratory is 
now available for conducting work on spe- 
cial research and experimental problems or 
for the manufacture of special high-vacuum 
devices of all kinds to your specifications. 
Experienced technicians are 
available for work on: 
HIGH VACUUM AND 


GASEOUS DISCHARGE TUBES 
lonization Gauges, Pirani Type Gauges, 
Vacuum Thermocouples and T.C. Gauges, 
Bolometers, using Wollaston or Fine Wires, 
Spectroscopic Research Discharge Tubes, 
Geiger Counters, — Spectograph Tubes, 

EVAPORATING AND 


SPUTTERING TECHNIQUES 


SCIENTIFIC AND LABORATORY 
GLASS APPARATUS 


in Soft Glass, Pyrex and Quartz. 


We Welcome Your Inquiries 


BALLANTINE LABORATORIES, INC. 
Boonton, New Jersey 














APPLIED ELECTRONICS 


Have you considered the impact 
of electronics on your type of in- 
struments? 

Frequently products that are 
stalled in the development stage 
need only certain electronic fea- 
tures to make them profitable 
additions to your line. 

On the other hand, there are 
many cases where mis-application 
of electronics would do more harm 
than good. In either case, it is im- 
portant to know what electronics 
can or cannot do for you. 

We specialize in the application 
of electronics to design engineer- 
ing and production engineering 
of instruments for measurement 
and control. 

We are prepared to supplement 
your own research and engineer- 
ing activities or to undertake com- 
plete development programs. 


PAUL G. WEILLER 


Engineering Consultants 
95 BROAD ST., NEW YORK 4, N.Y. 
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New York, 1942. Cloth, 5%x9 inches, 231 pages. 
Price $3.25. 

GAUGES AND FINE MEASUREMENTS— 
By F. H. Rott. Macmillan & Co., Ltd., London, 
1929. Cloth, 5344x8% inches. Vol. 1, 366 pages; 
Vol. II, 357 pages. 

RICHTLINIEN FEINMECHANISCHER 
KONSTRUKTION UND FERTIGUNG— By 
Atr ScHroreper. Union Deutsche Verlagsgesell- 
schaft, Berlin, 1938. Cloth, 7x10 inches, 194 pages. 

DIMENSIONAL CONTROL —Theory and 
Industrial Application—Suerrie_p CorPoRATION, 
Dayton, Ohio. Second Edition, 1942. Cloth, 8x 
10% inches, 79 pages. Price $1.50. 

THE STORY OF SUPERFINISH—By Ar- 
THUR M. Swicert, Jr. Lynn Publishing Company, 
Detroit, 1940. Cloth, 6%4x9%4 inches, 672 pages. 
Price $5.00. 

INSPECTION PRACTICE — Machined Parts, 
Tools and Gages—VocationaL Epucation Pro- 
GRAM FOR NaTIONAL Derense, University of the 
State of New York, Albany, 1941. Paper, 8%x 
10% inches, Unit A, 129 pages, price $1.25; 
Unit B, 79 pages, price 85c; Unit C, 136 pages, 
price $1.25. 

SHOP TALKS ON INSPECTION — Voca- 
TIONAL EpucaTION ProGrRaM For Nationat Der- 
FENSE. University of the State of New York, 
Albany, 1942, Paper, 8%4x10% inches, 139 pages. 
Price $1.25. 

SUGGESTIONS FOR ORGANIZING A 
COURSE AND OPERATING A _ LABORA- 
TORY COURSE IN INSPECTION PRACTICE 
—Machined Parts, Tools and Gages—VocaTIoNAL 
EpucaTION ProGRaM For NATIONAL Derense. Uni- 
versity of the State of New York, Albany, 1941. 
Paper, 84x11 inches, 107 pages. Price $1.10. 

QUALITY CONTROL WITH DOALL 
GAGES AND GAGE INSTRUMENTS—A 
Handbook of Scientific Inspection—By Rosert 
J. Witxre and Joun A. Harrincton. DoAll 
Service Company, DesPlaines, Ill., Second Edi 
tion, 1945. Leatherette, 6x9%4 inches, 140 pages. 


ELECTRICAL 


INSTRUCTION MANUAL FOR MODEZL S.4 
FREQUENCY METER. — Browning Laborato 
ries, Winchester, Mass. Paper, 814x11 inches, & 
pages. 

PIEZOELECTRICITY — By Watrer Guyton 
Cavy, McGraw-Hill Book Co., Inc., New York, 
First Edition, 1946. Cloth, 534x9 inches, 806 
pages. Price $9.00. 

INSTRUMENT RECTIFIERS—By H. B. 
Conant. Conant Electrical Laboratories, Lincoln, 
Nebr., 1945. Paper, 5%4x7% inches, 39 pages. 
Price 25c. 

A HAND BOOK OF DRY PLATE RECTI 
FIER APPLICATIONS—By G. A. Cutperrson. 
Culco Engineering, Glendale, Calif. Paper, 5'4x 
8% inches, 16 pages. Price 50c. 

RESISTANCE HAND BOOK—Wilbur B. 
Driver Co., Newark, N. J. Leatherette, 7x954 
inches, 124 pages. 

GRAPHIC ROUTES TO GREATER PROF. 
ITS — Esterline-Angus Company, Indianapolis, 
1938. Cloth, 8%x11% inches, 320 pages. Price 
$2.00. ‘ 

ELEMENTARY ELECTRIC-CIRCUIT THE- 
ORY—By Ricwarp H. Frazier. McGraw-Hill 
Book Company, New York, 1945. Cloth, 51%4x8% 
inches, 434 pages. Price $4.00. 

REPRINT—HOW TO MAINTAIN AND 
USE INSTRUMENTS— Bulletin GET-1196A. 
General Electric Co., Schenectady, 1944. Paper, 
8x10% inches, 12 pages. 

GALVANOMETROS Y OSCILOGRAFOS — 
TOMO I GALVANOMETROS—By S. Gerszo- 


nowicz. Unidades Electricas Y Fotometricas, 
Montevideo, 1941. Paper, 634x9% inches, 391 
pages. 


SERVICING BY SIGNAL SUBSTITUTION 
—By G. N. Gotppercer. Precision Apparatus 
Company, Elmhurst, New York, Seventh Print 
ing, 1940. Paper, 5%x8 inches, 121 pages. Price 
35c. 

ELECTRICAL MEASUREMENTS AND 
MEASURING INSTRUMENTS —By E. W. 
Goxtprinc, Sir Isaac Pitman & Sons, Ltd., London, 
Third Edition, 1942, Cloth, 544x834 inches, 828 
pages. Price $7.50. 

ALTERNATING CURRENT BRIDGE 
METHODS—By B. Hacve. Sir Isaac Pitman & 
Sons, Ltd., London, Fifth Edition, 1943. Cloth, 
514x834 inches, 616 pages. Price $8.50. 

INSTRUMENT TRANSFORMERS — Their 
Characteristics and Testing—By B. Hacvur. Sir 


Isaac Pitman & Sons, Ltd., London, 1936, Cio, 
5%x8% inches, 656 pages. Price $10.00. 

PERMANENT MAGNETS MAY po IT 
BETTER—Manual No. 3. The Indiana Ste 
Products Company, Valparaiso, Ind. Paper, g:., 
11 inches, 36 pages. 

DIE TECHNIK ELEKTRISCHER Mes¢ 
GERAETE Vol I.—By Georc Ketnatu. Ver|ay 
R. Oldenbourg, Berlin, 1928. Cloth, 6%x9y 
inches, Vol. I, 612 pages; Vol. II, 416 pages, 

INTRODUCTION TO CIRCUIT ANALYysjc 
—By Asner R. Knicut and Girsert H. Fer 
Harper & Brothers, New York, 1943, Cloth, 614, 
9% inches, 447 pages. Price $4.00. 

ELEKTRISCHE MESSGERAETE (GEN 
AUIGKEIT UND EINFLUSSGROESSEN)— 
R. Lanceetn and G. WeRKMEISTER. Akademisch 
Verlagsgesellschaft Becker & Erler Kom.-Ges, 
Leipzig, 1943. Available from Edwards Brothers 
Inc., Ann Arbor, Mich. Cloth, 544x834 inches, 
226 pages. Price $5.50. 

KELVIN BRIDGE—Note Book E-53(1). Leed, 
& Northrup Company, Philadelphia, 1945. Pape, 
5%4x7% inches, 36 pages. 

MOVING COIL GALVANOMETERS—No. 
Book ED(1). Leeds & Northrup Company, Phila 
delphia, 1943. Paper, 5%4x7% inches, 48 paces 

NOTES ON FAULT LOCATION IN 
CABLES—Leeds & Northrup Co., Philadelphia, 
1938. Paper, 5%4x7%4 inches, 52 pages. 

STANDARD CONVERSION TABLES For 
L & N THERMOCOUPLES—Standard 3103), 
Leeds & Northrup Company, Philadelphia. Paper, 
5%4x7% inches, 44 pages. 

STANDARD CONVERSION TABLES FOR 
L & N THERMOHMS—Direction Book Std 
1068. Leeds & Northrup Company, Philadelphia 
Paper, 5%4x7% inches, 14 pages. 

STANDARD CONVERSION TABLES VOL1 
AGE TO pH—Direction Book Std. 21074. Leed 
& Northrup Company, Philadelphia. Paper, 5: 
7% inches, 22 pages. 

RELAYS AND ELECTROMAGNETS—By § 
C. LeyLanp and T. B. Montcomery. Internation 
al Textbook Co., Scranton, Pa., 1944. Cloth, Sx 
75% inches, 234 pages. Price $2.40. 

ELECTRICAL MEASURING INSTRU 
MENTS—By E. S. Lrncotn. Essential Books, 
New York, 1945. Cloth, 5%4x8% inches, 28: 
pages. Price $3.00. 

ELECTRICAL MEASUREMENTS AND ME 
TER TESTING IN THE POWER STATION 
By E. S. Lincotn, Weston Electrical Instrument 
Corp., Newark, N. J., 1925. Paper, 6x9 inches, 
155 pages. 

ELECTRICAL TESTING IN INDUSTRY 
By E. S. Lincotn. Weston Electrical Instrument 
Co., Newark, N. J. Paper, 6x9 inches, 95 pages 

ELECTRICAL MEASURING DEVICES—3; 
Paut MacGanan, International Textbook Co 
Scranton, Pa., 1940. Cloth, 5x75¢ inches, 
pages. Price $1.40. 

ELECTRICAL MEASURING INSTRU 
MENTS—By Pavut MacGanan, International 
Textbook Co., Scranton, Pa., 1940. Cloth, 5x7% 
inches, Parts 1-2, 160 pages. Price $1.65. 

SWITCHBOARD INSTRUMENTS — By E 
Mottoy. Chemical Publishing Co., Inc., Brooklyn, 
N. Y., 1941. Cloth, 5%x8%4 inches, 183 pages 

ALTERNATING-CURRENT CIRCUITS—3y 
Earte M. Morecocx. Harper & Brothers, New 
York, 1942. Cloth, 63%4x9% inches, 175 pages 

DIRECT-CURRENT CIRCUITS—By Eanzt 
M. Morecocx. Harper & Brothers, New York, 
1944, Cloth, 6%4x9% inches, 387 pages. Price 
$3.75. 

THE THEORY AND PRACTICE OF RA 
DIO FREQUENCY MEASUREMENTS—By E 
B. Mouttrn. J. B. Lippincott Company, Phila- 
delphia, 2nd Edition, 1931. Cloth, 6x9 inches, 
487 pages. Price $1.00. 

MERCURY ARC RECTIFIER PRACTICE 
By FrepertcK Cartes OrcHarp, Instruments 
Publishing Company, Pittsburgh, 1936, Cloth 
514x834 inches, 224 pages. Price $3.00. 

ELEKTRISCHE MESSGERAETE UN! 
MESSEINRICHTUNGEN—By Atpert PaiM 
Verlag Julius Springer, Berlin, 1942. Available 
from Edwards Brothers, Inc., Ann Arbor, Mich 
Cloth, 544x834 inches, 251 pages. Price $5.50. 

THE METER AT WORK—By Joun F. Ripre 
John F. Rider Publisher, Inc., New York, 194 
Cloth, 534x854 inches, 152 pages. Price $1.50. 

VACUUM TUBE VOLTMETERS—By Jon» 
F. Riper. John F. Rider Publishtr, Inc., New 
York, 1941. Cloth, 53%4x8% inches, 179 pages. 
Price $2.00. 

DIE PRUEFUNG DER ELEKTRIZITA1S 
ZAHLER—By Dr. Kart ScuMtiepet. Verlag 
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PERMANENT 


MAGNETS MAY 


DO IT BETTER! 





. Seismometers 


mone > 


Seismometer assembly, showing 
magnet and bakelite bobbin at top. 


Through the aid of the permanent 

magnet the seismometer searches for 

rich strata hidden deep below the 

surface of the earth. 

. Dynamite explosion 
Reflecting bed 


. Shooting Truck 
Recording Truck 















Data furnished by United 
Geophysical Company, 
Inc., Pasadena,California 


Galvanometer Assembly 


PERMANENT MAGNETS HELP REVEAL HIDDEN RESOURCES 


4 
§ 














Permanent Magnets, once as mysterious as the 
hidden riches that lie beneath the earth’s crust, 
now aid the geologist’s seismometer in exploring 
the unknown. Permanent magnets serve science, 
industry and medicine in modern precision con- 
trols. Silent and unseen, they contribute their 
“packaged energy” to the vital functions of radio, 
telephony, telegraphy, radar, and facsimile trans- 
mission. 

Millions of magnets serve us daily... ranging 
in size from the tiny midget in the hearing aid to 
the giant radar magnet... each doing some job 


* THE INDIANA STEEL 


PRODUCERS OF “PACKAGED ENERGY” 
6 NORTH MICHIGAN AVENUE * CHICAGO 2, ILL. 





better. More than 24,000 magnet applications 
have been made by The Indiana Steel Products 
Company, largest sole manufacturers of Perma- 
nent Magnets. 

Our engineers will gladly consult with you on 
any special magnet application. Perhaps perma- 
nent magnets may do some job or process better 
in your business or industry. For complete infor- 
mation on magnetic applications, materials, and 
technical data, please write for our “Permanent 
Magnet Manual.” Your request will receive our 


prompt attention. ©1946—The Indiana Steel Products Company 


PRODUCTS COMPANY * 


SPECIALISTS IN PERMANENT MAGNETS SINCE 1910 


{ VALPARAISO, INDIANA 


PLANTS | STAMFORD, CONN. (CINAUDAGRAPH DIV.) 
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HOTE-T-LITE © SWITCH-LITE © IGNITION FRITZ © NEON INDICATORS © SWITCHES © CIRCUIT BREAKERS © FUSES , MOUNTINGS AND ACCESSORIES 


IF IT’S WORTH MAKING 
IT’S WORTH PROTECTING! 


There is plenty of power behind the 
usual electric connection to burn out 
any electrical instrument or equipment 
not properly protected—if something 
goes wrong. Such burn-outs usually 
mean costly delays and expensive re- 
placements or repairs—frequently 
create a bad impression. Littelfuse pre- 
cision-built fuses are so inexpensive 
that every manufacturer can effectively 
protect his product and reputation at 
relatively small cost. Complete range of 
types and sizes for instruments, small 
motors, radio and electronic circuits, 
automobile, aircraft and marine in- 
struments, and all types of electrical 
equipment. Write, phone or wire for 
prices. 


x 


Fins, 


LITTELFUSE 


4757 N. RAVENSWOOD AVE. 





HIGH SPEED INSTRUMENT 
PRODUCTION DRILL PRESS 


QUICK SET-UP 

















EASY OPERATION 
ACCURATE and DURABLE 


\RCUIT py | 
ry O» 


‘) 
wow 








LITTELFUSE 
) Dla FEATURES! 


, an 


oehee — A : 


Vibration-Proof. Element twisted 
90 degrees to effectively brace 
against severe vibration. 






, 
ome ae 


. aa 


ead 
Non-Crystallizing. Spring-like 
formation prevents crystallization 
and cracking at fusion point. 


LOCKED ASSEMBLY 
END SEAL 


Locked Cap Assembly. Cops al- 
ways remain firmly in position for 
identification and replacement. | 











i ctamsiaciatatiaienaetiieie at 


GF, 


CHICAGO 40, U.S.A. 

















@ WITH this Tri- 
mount fully en- 
closed sliding scale 
U tube manometer, 
you set the pointer 
to the low liquid 
level in one leg, 
read DIRECT from 
level in other leg. 
Fool-proof error- 
proof, fast! Just 










Instant finger-tip speed adjustment to the 
most efficient drilling rpm saves time and 
lowers set-up costs, 

Accurate maintenance of proper drill speed 
regardiess of load changes, and selective 
fine or coarse feed assure quick, easy 
operation. 

Unusually low vibration factor, because of 
integrally mounted control unit, motor and 
spindle, minimize drill breakages 
sultant work stoppages. 

Drill heads available for multi-drill pro- 
duction set-uns—will operate in any position. 
For holes .004” to 5/32”; 1000 to 10,000 
or 2500 to 15,000 RPM spindle speed. 

Bulletin 104 


The ELECTRO-MECHANO Co. 


and re- 


261 E. Erie St. Milwaukee 2, Wis. 














Page 558—Instruments—Vol. 19 











one of many out- 
standing Trimount 
instruments de- 
signed for fast, ac- 
curate pressure 


readings. 
SEND FOR 
CATALOG 












Trimount Instrument Co. 
37 WEST VAN BUREN STREET 
CHICAGO 5, ILL. 


Julius Springer, Berlin, 1940. Available from rf, 
| wards Brothers, Inc., Ann Arbor, Mich. ( s 
| 5%4x8%4 inches, 179 pages. Price $5.00, 

MAINTENANCE AND SERVICING o 
ELECTRICAL INSTRUMENTS—By juy,. 
Spencer. Instruments Publishing Co., Pittshyrop 
Second Edition, 1945. Cloth, 4%2x8 inch ’ 26: 
pages. Price $2.00. 

STORAGE- BATTERY TESTING Any 
CHARGING—By C. R. Strouse. Internationa) 
Textbook Company, Scranton, Pa., 1941. Cloth 
5x7% inches, 53 pages. Price $1.40. 7 

ELECTRICAL MEASUREMENTS IN PpRIwn 
CIPLE AND PRACTICE—By H. C. Turney 
| and E. W. H. Banner. Instruments Publishing 

Company, Pittsburgh, Pa., 1936. Cloth, 5%4xsy 

inches, 354 pages. Price $4.50. 

ELECTRICAL MEASUREMENT—Vocariox 

AL EpucaTION ProGRAM FOR NATIONAL Derensp 

University of the State of New York, Albany, 

1942, Paper, -8%4x11 inches, 98 pages. Price 9(¢ 

WATTHOUR METERS—Parts 1-3—By W.¢ 

Wacner. International Textbook Company, Scran 

ton, Pa., 1939. Leatherette, 5x754 inches, 174 
pages. Price $1.70. 









house Electric Corp., Meter Div., Newark, N, | 
Leather, 8%x11 inches, 53 pages. ; 
EXTENSION COURSE ON METERING o} 

| ALTERNATING CURRENT, Course 10— In 
| dustrial Relations, Westinghouse Electric Corpor 


| ation, East Pittsburgh, 1942. Paper, 834x111 
inches, 177 pages. 

EXTENSION COURSE ON INDUSTRIAL 
CONTROL, Course 15—JIndustrial Relations, 


Westinghouse Electric Corporation, East Pitts 
burgh, 1943. Paper, 834x11% inches, 80 pages. 

EXTENSION COURSE ON ELECTRICAL 
INSTRUMENTS, Course 12—Industrial Rela 
tions Dept., Westinghouse Electric Corp., East 
Pittsburgh, 1942. Paper, 834x11%4 inches, 166 
pages. Price $2.50. 

THE INSTRUMENT SKETCH BOOK—Cir 
| cular E-3-B, Weston Electrical Instrument Corp, 
| Newark, N. J., 1945. Paper, 8%4x11 inches, 36 
pages. 





ELECTRONICS 
FUNDAMENTAL ELECTRONICS AND 


_ | VACUUM TUBES—By Arruur Lemvet AL 


BERT. Macmillan Company, New York, 1938. Re 
printed 1943. Cloth, 6x9%4 inches, 422 pages. 
| Price $5.00. 
| LEHRBUCH DER ELEKTRONEN-ROEH 


REN, Vol. 1—By H. Barxuausen. Verlag S 
Hirzel, Leipzig, 1931. Cloth, 6x9 inches, 17! 
pages. 


ELECTRONICS FOR BOYS AND GIRLS— 


By Jeanne Benpvitcx. McGraw-Hill Book Co., 
New York, 1944, Cloth, 5%x8%4 inches, 148 


| 
pages. Price $1.50. 

| ELEKTRONENGERAETE—Prinzipien und 
| Systematik—By Haz E. Brucue and A. Reck 
| NAGEL. Verlag Julius Springer, Berlin, 1941 
| Available from Edwards Brothers, Inc., Ann 
| Arbor, Mich. Cloth, 64%2x9% inches, 447 pages 
| Price $15.85. 

| A PRIMER OF ELECTRONICS—By Don P 
Caverty. McGraw-Hill Book Company, New 
York, First Edition, 1943. Cloth, 514x8 inches, 
235 pages. Price $2.25. 

ELECTRONICS IN INDUSTRY—By Georc: 
M. Cuute. McGraw-Hill Book Co., Inc., New 
York, First Edition 1946. Cloth, 5%4x8% inches, 
461 pages. Price $5.00. 

INDUSTRIAL ELECTRONIC CONTROL— 
By W. D. Cocxrett. McGraw-Hill Book Co., 
Inc., New York, First Edition, 1944. Cloth, 5%4x 
8% inches, 247 pages. Price $2.75. 

ELECTRONICS DICTIONARY—By Netsox 
M. Cooke and Jonn Markus. McGraw-Hill Book 





Co., Inc., New York, 1st Edition, 1945. Cloth, 
534x9 inches, 433 pages. Price $5.00. 

ELECTROLYTIC CAPACITORS — (Second 
Printing). By Paut McKnicut Deetey. Cornell 
Dubilier Electric Corp., South Plainfield, New 
Jersey. Cloth, 534x7% inches, 276 pages. Price 
$1.50. 

FUNDAMENTALS OF ENGINEERING 
ELECTRONICS—By Wi tttam G. Dow. John 
Wiley & Sons, Inc., New York, 1937. Cloth, 6x 
9% inches, 604 pages. Price $5.50. 

FUNDAMENTALS OF VACUUM TUBES— 
By Austin V. Eastman. McGraw-Hill Book Co., 
Inc., New York, 2nd Edition, 1941. Cloth, 6x9% 
inches, 583 pages. Price $5.00. 

ENGINEERING ELECTRONICS—By Don- 
ap G. Finx. McGraw-Hill Book Co,, Inc., New 























York, First Edition, 1938. Cloth, 51%4x83 inches, 
358 pages. Price $4.00. 

AN INTRODUCTION TO ELECTRONICS— 
By RALPH G. Hupson. The MacMillan. Company, 
New York, 1946. Cloth, 534x834 inches, 97 pages. 
Price $3.00. 

ELEMENTARY ENGINEERING ELEC. 
TRONICS—By Anvrew W. Kramer. Instru- 
ments Publishing Co., Pittsburgh, First Edition, 
1945. Cloth, 44%x8 inches, 340 pages. Price $2.00. 

CATHODE RAY OSCILLOGRAPHY-—J. T. 
MacGrecor-Morris and J. A. Hentey. Instru- 
ments Publishing Company, Pittsburgh, 1936. 
Cloth, 544x834 inches, 249 pages. 

ELECTRONICS—By Jacos Mritman and 
SamueL Seety. McGraw-Hill Book Co., Inc., 
New York, Ist Edition, 1941. Cloth, 6x9% 
inches, 721 pages. Price $5.50. 

APPLIED ELECTRONICS—By Memsers oF 
qHE STAFF OF THE Dept. oF ELectricaL Enct- 
NEERING, MASSACHUSETTS INSTITUTE oF TECH- 
yotocy. John Wiley & Sons, Inc., New York, 
1943. Cloth, 6x9%4 inches, 772 pages. Price $6.50. 

ELECTRON TUBES—CONTROL OF LIGHT- 
ING CIRCUITS—By Harry L. Parmer and C. 
E. We!tz. International Textbook Company, 
Scranton, Pa., 1941. Leatherette, 5x754 inches, 
148 pages. Price $1.55. . 

THE CATHODE RAY TUBE AND ITS AP 
PLICATIONS—By G. Parr. Chapman & Hall, 
Ltd., London, Second Edition, 1944. Cloth, 54x 
8% inches, 180 pages. Price 13s. 6d. 

ELECTRONIC ENGINEERING MASTER 
INDEX 1925-1945—Edited by Franx A. Petrac- 
ua. Electronics Research Publishing Co., New 
York, First Edition, 1945. Cloth, 7x10%4 inches, 
318 pages. Price $17.50. 

PRINCIPLES OF ELECTRON TUBES—By 
Hersert J. Retcu. McGraw-Hill Book Co., Inc., 
New York, ist Edition, 1941. Cloth, 6x9%4 
inches, 398 pages. Price $4.00. 

THEORY AND APPLICATIONS OF ELEC- 
TRON TUBES—By Hersert J. Retcu. McGraw- 
Hill Book Co., New York, Second Edition, 1944. 
Cloth, 5%4x8% inches, 716 pages. Price $5.50. 

CATHODE-RAY OSCILLOGRAPHS—By J. 
H. Reyner. Sir Isaac Pitman & Sons, Ltd., Lon- 
don, Second Edition, 1943. Cloth, 5x7% inches, 
187 pages. Price $3.00. 

THE CATHODE-RAY TUBE AT WORK— 
By Joun F. River. John F. Rider Publisher, Inc., 
New York, 1935. Cloth, 5%x85% inches, 336 
pages. Price $3.00. 

INSIDE THE VACUUM TUBE—By Joun 
F, Riper. John F. Rider Publisher, Inc., New 
York, 1945. Cloth, 5%4x8% inches, 407 pages. 
Price $4.50. 

EXPERIMENTS IN ELECTRONICS AND 
COMMUNICATION ENGINEERING—By E. 
H. Scuvurtz and L. R. Anverson. Harper & 
Brothers, New York, 1943. Cloth, 6x9%4 inches, 
381 pages. Price $3.00. 

DIRECT-COUPLED FM-AM AMPLIFIER 
MANUAL—By A. C. Smaney. Amplifier Co. of 
America, New York, 1941. Paper, 84x11 inches, 
32 pages. 

X-RAYS IN PRACTICE—By Wayne T. 
Sprout. McGraw-Hill Book Co., New York City, 
First Edition 1946. Cloth, 534x9 inches, 615 
pages. Price $6.00. 

ELECTRONICS—University of the State of 
New York, Albany, 1940. Paper, 834x11 inches, 
147 pages. Price $1.10. 

INDUSTRIAL ELECTRONICS—Prepared at 
the Nationat Derense CurricuLum LasoraTorY, 
Cornell University. University of the State of 
New York, Albany, 1943. Paper, 84x11 inches, 
219 pages. Price $1.50. 

ELECTRONIC EQUIPMENT AND ACCES- 
SORIES—By R. C. Watxer. Chemical Publish- 
ing Co., Inc., Brooklyn, N. Y., 1945. Cloth, 54x 
8% inches, 393 pages. Price $6.00. 

THERMIONIC VALVE CIRCUITS — By 
Emrys Witiams, Sir Isaac Pitman & Sons, 
Ltd., London, Second Edition, 1946. Available 
from Pitman Publishing Corp., New York. Cloth, 
5'%4x8% inches, 207 pages. 


GENERAL 


PHOTOELECTRIC CELL APPLICATIONS 
—By R. C. Waker anv T. M. C. Lance. Pit- 
man Publishing Corp., New York, Third Edition, 
1938. Cloth, 51%4x8% inches, 336 pages. 

THE CATHODE RAY OSCILLOGRAPH IN 
INDUSTRY—By W. Wrtson. Chapman & Hall 
Ltd., London, 1943. Cloth, 514x834 inches, 150 
pages. Price 12/6. 

AMERICAN STANDARD DEFINITIONS OF 
ELECTRICAL TERMS. American Institute of 








HATHAWAY MRC-12 
CONTROL UNIT 


Compact, extremely portable unit containing all 
amplifier, power supply equipment and batteries re- 
quired for 6 channels. Weighs only 25 lbs., meas- 
ures 14” long x 8” wide x 8%” high. Accurately 
detects, amplifies and records all hidden strain, 
velocity, pressure and vibration. Designed for use 
with either resistance or electromagnetic strain 
gages and pick-up units. 





Each channel is an individual unit, easily removed 
for servicing or replacement. Each unit is provided 
with bridge balancing controls. Strain frequency 
responses from zero to 500 cycles per second. Con- 
tains plenty of stability over long periods of time. 


One MRC-12 unit with Type S-12A Oscillograph 
makes a complete miniature 6 channel strain analy- 
sis laboratory. Two MRC-12 units with a Type S-12A 
Oscillograph make the smallest 12 channel strain 
analysis laboratory available for static and dynamic 
strain. 


When you buy a Hathaway MRC-12 Strain Gage 
Control unit it is complete in every detail, you need 
nothing else, but strain gages. 


Write for Sulletin SP -\1] 
HATHAWAY INSTRUMENT COMPANY 


1315 So. Clarkson St., Denver 10, Colorado 
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For thirty-five 
years we have 
been leaders, 
specializing in 
the creation and 
production of 
distinctive etched 
and lithographed- 
products. 

We serve the 
leaders of many 
industries, meet- 
ing their high 
standards of 
quality and pre- 
cision workman- 
ship. 


Send for new 
pamphlet 





HEYMAN: MANUFACTURING 
COMPANY 
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Electrical Engineers, New York, 1941. 
7¥%4x10% inches, 311 pages. Price $1.00. 

PROCESS CONTROL TERMS — Technical 
Paper Number 202. Askania Regulator Co., 
Chicago, Ill., 1945. Paper, 84x10% inches, 24 
pages. 

SOURCES OF INFORMATION ON IN- 
STRUMENTS. Bibliography Committee, Indus- 
trial Instruments and Regulators Division. 
American Society of Mechanical Engineers, New 
York, 1945. Paper, 8x10% inches, 23 pages. 
Price 75c. 

MESSEN UND WAEGEN — By WALTER 
Brock. Verlag Otto Spamer, Leipzig, 1928. Cloth, 
6%x9% inches, 339 pages. 

ENGLISH ENGINEERING UNITS AND 
THEIR DIMENSIONS—By E. W. Comrnes. 
University of Illinois Bulletin Vol. XXXVII, 
No. 51, Aug. 13, 1940. University of Illinois, 
Urbana. Paper, 6x9 inches, 10 pages. Price 15c. 

SCIENTIFIC INSTRUMENTS—By Hersert 
J. Cooper. Chemical Publishing Co., Inc., Brook- 


Cloth, 


lyn, 1946. Cloth, 5%x8% inches, 304 pages. 
Price $6.00, 
EXPERIMENTAL MECHANICAL ENGI- 


NEERING—By Herman Driepertcus anp WIL- 
LIAM C, ANnpRAE. John Wiley & Sons, Inc., New 
York, 1930. Cloth, 6x9% inches, Vol. I, 1082 
pages. Price $10.00. 

WHEN YOU CAN MEASURE. General Elec- 
tric Co., Schenectady, New York. Paper, 834x 
115% inches, 30 pages. 

CODE ON DEFINITIONS AND VALUES. 
Power Test Codes A.S.M.E., Series 1929 Ameri- 
can Society of Mechanical Engineers, New York, 
1931. Paper, 8x10% inches, 24 pages. Price 40c. 

A DICTIONARY OF ELECTRICAL TERMS 
—By S. R. Rocer. Sir Isaac Pitman & Sons, 
Ltd., London, Fourth Edition, 1943. Cloth, 5x 
7% inches, 432 pages. Price $4.00. 

TERMINOLOGY OF PHYSICAL SCIENCE 
By Duane Rowrer. University of Oklahoma 
Press, 1929. Paper, 514x8%4 inches, 115 pages. 

CORRECTION OF DATA FOR ERRORS OF 
MEASUREMENT. Reprint B-186, Feb. 1926. By 
W. A. SHewuart. Bell Telephone Laboratories, 
Inc., New York, 1926. Paper, 6x9 inches, 16 


pages. 
GEOPHYSICAL 

MANUAL ON GEOPHYSICAL PROSPECT- 
ING WITH THE MAGNETOMETER—By J. 
Wattace Joyce. American Askania Corporation, 
Houston, Texas. Paper, 6x9 inches, 129 pages. 

MESSVERFAHREN DER FUNKMUTUNG. 
—By Vorker Fritscu. Verlag R. Oldenbourg, 
Berlin, 1943. Available from Edwards Brothers, 
Inc., Ann Arbor, Mich. Cloth, 634x9%4 inches, 
220 pages. Price $5.75. 


HOROLOGY 


THE WATCH & CLOCK MAKER’S HAND- 
BOOK DICTIONARY AND GUIDE.—By F. J. 
Britten. Chemical Publishing Co., New York, 
14th Edition, 1938. Cloth, 514x834 inches, 547 
pages. Price $6.00. 

KNOW THE ESCAPEMENT.—By Sarau & 
Homer A. Barkus. Neyenesch Printers, Inc., San 
Diego, First Edition, 1943. Cloth, 514x7% inches, 
93 pages. Price $5.00. 

MODERN WATCH REPAIRING AND AD- 
JUSTING—By Joun J. Bowman and EmI Le 
Borer. Henry Paulson and Company, Chicago, 
Third Edition, 1941. Cloth, 51%4x85 inches, 189 
pages. Price $2.50. 

WATCHES: ADJUSTMENT AND REPAIR 
—By F. J. Camm. Chemical Publishing Co., Inc., 
Brooklyn, 1941. Cloth, 54%4x8% inches, 166 pages. 
Price $2.50. 

WITH THE WATCHMAKER AT THE 
BENCH.—By Donatp pe Carte. Sir Isaac Pit- 
man. & Sons, Ltd., London, Fourth Edition, 1944. 
Cloth, 5x7% inches, 239 pages. Price $3.00. 

IT’S ABOUT TIME.—By Pavut M. Cuam- 
BERLAIN. Richard R. Smith, New York, 1941. 
Cloth, 7x10% inches, 490 pages. Price $7.50. 

MODERN METHODS IN HOROLOGY.—By 
Grant Hoop. Bradley Polytechnic Institute, Pe- 
oria, Ill., 1944, Cloth, 54%4x73%4 inches, 253 pages. 
Price $2.50. 

‘A PRACTICAL COURSE IN HOROLOGY.— 
By Harotp C. Ketty. Manual Arts Press, Pe- 
oria, Ill., 1944. Cloth, 514x734 inches, 192 pages. 
Price $2.75. 

PRACTICAL BALANCE AND HAIR- 
SPRING WORK.—By Watter J. KLeINLeIn. 
Walter J. Kleinlein, Waltham, Mass., 1925. 
Cloth, 4%x634 inches, 116 pages. Price $3.50. 

RULES AND PRACTICE FOR ADJUSTING 
WATCHES—By Watter J. Kvemntein. Walter 


J. Kleinlein, Waltham, Mass., 1940. Cloth, 4 
inches, 133 pages Price $3.50, 

PRACTICAL BENCHWORK FOR HOR: 
GISTS—By Lovis Levin anp SamMuet | 
Louis Levin & Son, Los Angeles, Third Ed 
1944. Cloth, 6x9% inches, 377 pages. 

TIME & TIMEKEEPERS—By Wits | 
MILHAM. Macmillan Company, New York, 
Cloth, 514x854 inches, 616 pages. Price $2 

TIME BASES—By O. S. Puck te. John W |J., 
& Sons, Inc., New York, 1943, Cloth, 5: 
inches, 204 pages. Price $2.75. 

THE SCIENCE OF CLOCKS AND WATCH 
ES—By A. L. Rawtuincs. Pitman Publis! 
Corp., New York, 1944. Cloth, 6x94 inches, 
pages. 

IT’S TIMING THAT COUNTS—By W 
SAMELIUS AND CHARLES PuRpoM. Roberts 
lishing Co., Denver, 1944. Paper, 6x9 inche 
pages. Price $3.60. 

SCIENCE OF WATCH REPAIRING SIM 
PLIFIED—By A. Gipron Tuisett. Henry Pay 
son and Company, Chicago. Cloth, 54x81, 
inches, 208 pages. Price $3.00. 

TIME MEASUREMENT — Part I Historica 
Review—By F. A. B. Warp. His Majesty’s Sta 
tionery Office, London, 1936. Paper, 
inches, 66 pages. 

TIME MEASUREMENT (Handbooks of the 
Science Museum)—By F. A. B. Warp. His Maj 
esty’s Stationery Office, London, 1937. Paper, 
6x954 inches, 94 pages. 


INDUSTRIAL INSTRUMENTS 


PYROMETRY. American Institute of Mining 
and Metallurgical Engineers, New York, 192 
Cloth, 6x9%4 inches, 701 pages. 

TEMPERATURE~—lIts Measurement and Co: 
trol In Science and Industry. American Institut: 
of Physics. Reinhold Publishing Corporation, 
New York, 1941. Cloth, 6%4x9% inches, 136 
pages. Price $12.50. 

FLUID METERS — 


6x9 


THEIR SELECTION 


AND INSTALLATION. A.S.M.E.  Researcl 
Publication American Society of Mechanica 
Engineers, New York, 1933. Paper, 8x10 
inches, 44 pages. 

FLUID METERS (Description of Meters) 
Part 2 Report of A.S.M.E. Special Research 


Committee on Fluid Meters. American Society of 
Mechanical Engineers, New York, 1931. Paper 
8x10% inches, 61 pages. 

FLUID METERS—THEIR THEORY AND 
APPLICATION. A.S.M.E. Research Publication 
American Society of Mechanical Engineers., New 
York, Fourth Edition, 1937. Paper, 8x10! 
inches, 139 pages. Price $6.00. 

INSTRUMENTS AND APPARATUS—Part 
I General Considerations. Power Test Coc 
A.S.M.E. American Society of Mechanical En 
gineers, New York, 1935. Paper, 8x10% inches, 
12 pages. Price 35c. 

TECHNICAL MEMORANDA OF AUTO 
MATIC CONTROL. Prepared by ASME Com 
mittee on Industrial {nstruments & Regulators. 
Industrial Instrument Div., Scientific Apparatus 
Makers of America, Chicago, 1938. Paper, 834x 
1034 inches. Price $3.00 to Members. 

TEMPERATURE CONTROL—By A. J. Ans 
Ley. Chapman & Hall, Ltd., London, 1942. Cloth, 
514x8% inches, 127 pages. Price 13/6. 

DIE ORGANISATION DER WAERMEU! 
BERWACHUNG IN TECHNISCHEN BETRI! 
BEN—By Hans Batcke. Verlag R. Oldenbourg 
Berlin, 1929. Cloth, 554x854 inches, 312 pages. 

FUNDAMENTALS OF INSTRUMENTA 
TION—By M. F. Benar. Instruments Publishing 
Co., Pittsburgh, 1932. Cloth, 614x 9% inches, 1\ 
ages, 
TEMPERATURE AND HUMIDITY MEAS 
UREMENT AND CONTROL—By M. F. Bena: 
(Two books bound as one volume: TEMPERA 
TURE MEASUREMENT AND CONTROL an 
HUMIDITY MEASUREMENT AND CON 
TROL.) Instruments Publishing Co., Pittsburg] 
1932. Cloth, 61%4x9% inches, 320 pages. 

FEUCHTIGKEITS-MESSUNG—By Herman 
Boncarps. Verlag R. Oldenbourg, Berlin, 192¢ 
Cloth, 61%4x9% inches, 322 pages. 

THE MANUAL OF FLUID FLOW—By Pav: 
ButHop anp B. W. Wuuitety. Oil and G 
Journal, Tulsa, Oklahoma, 1946. Paper, 812x1 
inches, 32 pages. 

FINDING AND STOPPING WASTE I 
MODERN BOILER ROOMS. Cochrane Corp 
oration, Philadelphia, Third Edition, 1928. Leath 
erette, 434x7% inches, 788 pages. Price $3.0! 

FUNDAMENTALS OF PRESSURE AND 
TEMPERATURE INSTRUMENTS. Nationa 
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© DELIVERS 
ALTITUDE, HUMIDITY 
and REFRIGERATION 


(Standard & Specification 
Built Equipment ) 


TO SIMPLIFY PRODUCTION 
&§ LABORATORY PROBLEMS! os 


Testing from sea level to 75,000 feet, rela- ¥ TOOL, GAUGE & DIE SHOPS UNIT 
tive humidity 20 to 95% and temperature Piss 
from —100°F. to +180°F. Shrink-fit assem- V HEAT TREATING PLANTS To 
bly, tool hardening, metal stabilizing and ¥ PRODUCTION LINE ASSEMBLY ww F 


production processing at —150°F. Bowser 
built units cut testing and production costs! ¥ RESEARCH & TESTING LABORATORIES 






@ INDUSTRIAL CHILLING MACHINES 
@ PRODUCTION TESTING UNITS 

@ LABORATORY CONTROL UNITS 
@ BIOLOGICAL PROCESSING UNITS 
@ BIOLOGICAL STORAGE REFRIGERATORS 


@ CHEMICAL AND PHARMACEUTICAL 
PRODUCTION, PROCESSING AND TESTING 


LABORATORY RESEARCH AND CONTROL UNIT 


eis - 





Thirty-one standard units to meet 
your requirements. Accurate instru- 
ment control keeps your product 
quality uniform, increases output and 
lowers piece cost through improved 
production testing and accelerated 


production. 

Put Bowser economy to work in your 
plant. 

a 7 e + ° 


WRITE FOR SPECIFICATION DATA 


Write for complete set of illustrated folders. 
Requests for engineering assisiance receive 





Bowser Low Temperature, High Altitude Test and Calibration p r , 
A . rs immediate attention. Sales and service bran- 

Chamber—Temperature: —100°F. to -+-180°F. Vacuum: to 1 a , - 

Mercury Absolute. Humidity: 20% to 95% RH. Sizes: 1, 5, 8, ches in major industrial centers. 

18 and 27 cu. ft. 





LABORATORY |i 
AND By 
INDUSTRIAL 
USE 






IN CANADA, S$. F. BOWSER, LTD. © 183 GEORGE ST. e TORONTO, ONTARIO 
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[Sturtevant /co 


att OF 
ADDISON [QUALITY] 114 INOIS 





OPTICAL FLATS: flat to Ye millionth 
of an inch per inch. Individually cali- 
brated. Can be furnished with a refer- 
ence scale efched on the surface to 
simplify measurements. Square shaped 


flats up to 6” X 6”. Bars up to 10” 
long by 2%” wide. Special shapes and 
sizes, including round flats with holes. 


PLANE PARALLELS: parallel within ¥/ 
second. 


PRISMS AND MIRRORS of all types 


and sizes. 


INTERFERENCE VIEWER: A new inter- 
ferometer and unique design. The sur- 
face being examined is both illumi- 
nated and viewed on a line perpen- 
dicular to the surface. Suited for 
laboratory use, production inspection, 
er instruction purposes. Write for 6- 
page illustrated booklet on principles 
of optical measurements. 


OPTRON 


THE OPTRON LABORATORY 
2655A SALEM AVENUE 
DAYTON 6, OHIO 
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The leading airlines recognize the im- 
portance of accurately controlling ap- 
plied torque in tightening screws, nuts 
and threaded parts when servicing 
aircraft. That is why they select the 
permanently accurate STURTEVANT 
TORQUE WRENCHES. 

Inherently accurate—not for a few 
hundred or a few thousand deflections 
but permanently accurate for the life 
of the tool—STURTEVANT TORQUE 
WRENCHES heave a tool life of hun- 
dreds of thousands of deflections. 

World's Largest Manufacturer of 
Torque Wrenches. Capacities: from 
0-8 inch ounces to 7200 inch pounds. 


Write for Bulletin 
No. 13 








TEST INSULATION 
THE MODERN WAY 


...WITH A 


NEW NON-CRANKING TYPES 


No more tiresome cranking of a hand-driven 
generator. Steady test potential of 500 
volts D.C. instantly available at turn of 
switch. Direct readings of insulation re- 
sistances without calculations. Two types, 
Model B-5 and C-2. Ranges 0-200 meg- 
ohms, and 0-100/1000 megohms with 1, 2 
or 3 additional ohm scales in same instru- 
ment. Write for Bulletin No. 435-445. 


HERMAN H 
“Stich COMPANY, 


NEW YORK. WN. Y 































Defense Curriculum Lab., Cornell Uniy 
Ithaca. University of the State of New 
Albany, 1944. Paper, 814x10% inches, 23 
Price $1.75. 

FLOW AND MEASUREMENT OF A]! 
GASES—By Aterc B. Eason. Charles Grif 
Co., Ltd., London, Second Edition, 193 
6x9 inches, 254 pages. Price 1£ 2s. 

PRINCIPLES OF INDUSTRIAL PR: 
CONTROL—By Dowazp P. Eckman, Joh: 
& Sons, Inc., New York, 1945. Cloth, 
inches, 237 pages. Price $3.75. 

THEORY OF THE ROTAMETER- 
Section 98-Y. Fiscuer & Porter Co., H 
Penna. Paper, 84x11 inches, 24 pages, 

PYROMETRIC PRACTICE — By Pavi | 
Foote, C. O. Fatrcuirp & T. R. Harzis 
Technologic Paper No. 170. Superintenc: 
Documents, Washington, 1921. Paper, 67; : 
inches, 326 pages. Price 60c. 

MEASUREMENT OF RADIANT ENERG, 
—By W. E. Forsytue, McGraw-Hill Book Co. 
New York, First Edition, 1937. Cloth, 6x91, 
inches, 452 pages. Price $5.50. ; 

ELEKTROMETRISCHE PH MESSUNG J IT 
KLEINEN LOESUNGSMENGEN—By Faas 
FuHRMANN. Verlag von Julius Springer, Vienna 
1941. Available from Edwards Brothers, Inc. 
Ann Arbor, Mich, Cloth, 534x834 inches, 
pages. Price $3.00. 

FLOW METER ENGINEERING HAN) 
BOOK—By Louis Gess anv R. D. Irwin. Brow: 
Instrument Company, Philadelphia, Second Ej 
tion, 1946, Leatherette, 734x10% inches, 
pages. Price $2.50. 

METHODS OF MEASURING TEMPERA 
TURE—By Ezer Grirritus. Charles Griffin & 
Co., Ltd., London, Second Edition, 1925. Cloth. 
6x9 inches, 203 pages. Price 12s, 

ENGINEERING INSTRUMENTS & ME 
TERS—By Epcar A. GrirritHs, George Rout 
ledge & Sons, Ltd., London, 1920. Cloth, 6 
inches, 360 pages. Price 31/6. 

THERMOSTATS AND TEMPERATURE 
REGULATING INSTRUMENTS — By Roos: 
vELT GrirFitHs. Charles Griffin and Company 
Ltd., London, Second Edition, 1943. Cloth, 6x8% 
inches, 162 pages. Price 12s. 

HOW TO BUILD UP FURNACE EFFI 
CIENCY—By Jos. W. Hays. Dunes Publishing 
Co., Michigan City, Ind., 1936. Cloth, 514x/ 
inches, 559 pages. Price $3.00. 

SERVICE MANUAL AND PARTS AND 
PRICE LIST FOR JONES TACHOMETERS 
Jones-Motrola, Stamford, Conn. Binder, 4x 
6% inches, 306 pages. Price $3.00. 
ELEKTRISCHE TEMPERATUR-MESSGER 
AETE—By Gerorc KetnatH. Verlag R. Ojden- 
bourg, Berlin, 1923. Paper, 614x9% inches, 275 
pages. 

ANLEITUNG ZU GENAUEN TECHNIS 
CHEN TEMPERATURMESSUNGEN — By 0 
Knositaucw and K. Hencxy. Verlag R. Olden 
bourg, Berlin, 1926. Cloth, 514x834 inches, 174 
pages. 

TECHNISCH-PHYSIKALISCHES PRAKTI 
KUM—By O. Knostaucn anp We. Kocu. Ver- 
lag Julius Springer, Berlin, 1934. Cloth, 614x9% 
inches, 167 pages. 

FUNDAMENTAL THEORY OF SERVO 
MECHANISMS—By Leroy A. MacCoi. D. 
Van Nostrand Co., Inc., New York, 1945, Cloth 
6x9% inches, 130 pages. Price $2.25. 
CONTROLLED HUMIDITY IN INDUSTRY 
—By M. C. Marsn. Charles Griffin and Company, 
Ltd., London, 1935. Cloth, 63%4x9 inches, 123 
pages. Price 7s. 

INSTRUMENTS AND PROCESS CONTROL. 
New York State Vocational and Practical Arts 
Association. Delmar Publishers, Inc., Albany, 
1945. Paper, 81%4x10% inches, 233 pages. Price 
$2.75. 

FUEL OIL AND ITS COMBUSTION—The 
North American Manufacturing Co., Cleveland, 
First Edition 1943. Leatherette, 5x7% inches, 37 
pages. Price $1.50. 

DIE THERMOELEKTRISCHE TEMPER 
ATUR UND WAREMEFLUSSMESSUNG—By 
E. Ratscw and K. Scuropr. Selbstverlag des 
Forschungsheims fuer Waremeschutz, Muenchen, 
1930. Paper, 642x954 inches, 93 pages. 
INDUSTRIAL INSTRUMENTS FOR MEA- 
SUREMENT AND CONTROL—By Tuomas J. 
Ruopes. McGraw-Hill Book Co., Inc., New York, 
First Edition, 1941. Cloth, 6x9%4 inches, 573 
pages. Price $6.50. 
MEASUREMENT AND ANALYSIS OF 
NOISE AND VIBRATION (Little Texts N 





2)—By Dantet SitvermMan. Instruments Pub 
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lishing Co., Pittsburgh, 1939. Paper, 834x11% 


5 inches, 367 pages. Price $4.50. 











inches, 32 pages. Price 50c. 

AUTOMATIC CONTROL ENGINEERING— 
By Ep SINCLAIR SmitH. McGraw-Hill Book Co., 
New York, First Edition, 1944. Cloth, 5/4x8% 


THE PYROMETRY OF SOLIDS AND SUR- 
FACES—By Roserr B. SosMan. American So- 
ciety for Metals, Cleveland, 1940. Cloth, 6x9%4 
inches, 100 pages. Price $2.00. 

SOUTHERN CALIFORNIA METER ASSO- 
CIATION HANDBOOK. Southern California 
Meter Association. Loose-leaf, Leatherette cover- 
ed, 334x634 inches, 241 pages. Price $4.25. 

SOUTHERN CALIFORNIA METER ASSO- 
CIATION METER COURSE. Southern Cali- 
fornia Meter Association, Long Beach, California. 
Paper, 9x11% inches. Price $3.50. 

CHARACTERISTICS OF DIFFERENTIAL 
FLOW METERS AND FACTORS AFFECT- 
ING THEIR OPERATION—By L. K. Srinx. 
The Foxboro Company, Foxboro, Mass. Paper, 
84x11 inches, 20 pages. 

HANDBOOK OF STEAM FLOW MEAS- 
UREMENT—By L. K. Spinx. The Foxboro 
Company, Foxboro, Mass., Third Edition 1946, 
Paper, 544x734 inches, 70 pages. 

PRINCIPLES AND PRACTICE OF FLOW 
METER ENGINEERING—By L. K. Spinx. The 
Foxboro Company, Foxboro, Mass., Sixth Edition, 
1943, Leatherette, 514x754 inches, 220 pages. 
Price $3.00. 

PRINCIPLES AND PRACTICE OF FLOW 
METER ENGINEERING—By L. K. Spinx. 
Foxboro Company, Foxboro, Mass., Sixth Edi- 
tion, 1943. Cloth, 5%4x7% inches, 220 pages. 
Price $3.00. 

FLUID FLOW MEASUREMENT BY HEAD 
TYPE METERING ELEMENTS (Little Texts | 
No. 1)—By F. C. Stewart anp J. S. Doovir te, | 
Instruments Publishing Co., Pittsburgh, Pa., 1939. | 
Paper, 834x1134 inches, 24 pages. | 

HEAT ENERGY AND FUELS—By Hanns | 
von Jurtner. McGraw Publishing Company, New 
York, 1908. Cloth, 64%4x9% inches, 306 pages. 

TEMPERATURE MEASUREMENT AND | 
CONTROL—By Rosert L. Weser. Blakiston | 
Company, Philadelphia, 1941. Cloth, 534x8%4 
inches, 430 pages. Price $4.00. 

MEASUREMENT OF GAS AND LIQUIDS | 
BY ORIFICE METER—By Henry P. Wesrcorrt. | 
Metric Metal Works, Erie, Pa., 2nd Edition, | 
1922. Cloth, 5x734 inches, 434 pages. 

TAG MANUAL FOR INSPECTORS OF | 
PETROLEUM—Edited by R. M. WiiueLm, C. | 
J. Tagliabue Mfg. Co., Brooklyn, 26th Edition, 
1942, Leatherette, 5x734 inches, 159 pages. 

PROCEEDINGS OF THE FOURTH AN- 
NUAL APPALACHIAN GAS MEASUREMENT 
SHORT COURSE (1941). Technical Bulletin | 
No. 22, Engineering Experiment Station, West | 

| 
} 








Virginia University, Morgantown, W. Va. Paper, 
6x9 inches, 407 pages. 

PYROMETRY — By Witt1am P. Woop anp| 
James M. Cork. McGraw-Hill Book Co., New | 
York, Second Edition, 1940. Cloth, 6x9 inches, | 
263 pages. Price $3.25. 

MESSGERAETE IM INDUSTRIEBETRIEB | 
—By Guipo WvueNscu and Hans RvEHLE. Verlag | 
Julius Springer, Berlin, 1936. Cloth, 6%4x9% | 
inches, 315 pages. | 
LABORATORY 


TESTS ON VOLUMETRIC GLASSWARE | 
NATIONAL PHYSICAL LABORATORY — 
METROLOGY DEPT. Teddington, Middlesex, | 
England, 1934. Paper, 53%4x8™% inches, 34 pages. 

INDUSTRIAL RADIOGRAPHY WITH RA- 
DIUM—Canadian Radium & Uranium Corpora- 
tion, New York City, 1942. Paper, 6x9 inches, 
80 pages. 

THE PHYSICAL EXAMINATION OF 
METALS—Volume II Electrical Methods—By 
Bruce CHALMERS AND A. G. QuarreLt. Long- 
mans, Green & Co., New York, 1942. Cloth, 
544x8% inches, 280 pages. Price $6.00. 

OSTWALD-LUTHER HAND UND HILFS- 
BUCH ZUR AUSFUHRUNG PHYSIKO- 
CHEMISCHER MESSUNGEN—By C. Drucker. 
Akademische Verlagsgesellschaft, Leipzig, 1931, 
available from Dover Publications, New York. 
Cloth, 6x9 inches, 986 pages. Price $4.95. 

TECHNIQUES OF GLASS MANIPULA- 
TION IN SCIENTIFIC RESEARCH — By 
Jutrvs D. Herpman. Prentice-Hall, Inc., New 
York, 1946. Cloth, 6%x9%4 inches, 132 pages. 
Price $3.70, 

INSTRUMENTAL METHODS OF CHEMI- 








or 





provides the answer to DYNAMIC 


pressure, vibration and strain measurement 


ACCELEROMETERS 


AMPLIFIERS 
Linear 
Integrating 
Carrier 


1k.c., 3 k.c., 10 k.c. 
Compact, lightweight. 


BRIDGE BALANCE UNITS 
Carrier and d.c. types 

RECORDING 

OSCILLOGRAPHS 


Employing high-sensitivity 
... Wide frequency range 
D’Arsonval Galvanometers. 


ELECTRICAL STRESS- 
STRAIN COMPUTERS 


POWER SUPPLIES 
and OSCILLATORS 


PRESSURE 
MEASURING CAPSULES 


Write - voor. o-1 


for catalog and state your problem. 


CONSOLIDATED ENGINEERING CORP. 


620 N. LAKE AVENUE 


Manufacturers of Mass Spectrometers, Vibration and Strain Analysis and Recording Equipment 








VIBRATION PICKUPS 


Linear 
Torsional 


CONSOLID 
Portable 
OSciL 


- ATED 
7 €cordin 
LOGRApy r 





Avail 
rom 8 able to Handle 


0 36 Tra tes 


Consolidated vibration and 
strain equipment is manufac- 
tured by specialists in the de- 
sign and construction of scien- 
tific Instruments. 


PASADENA 4, CALIF. 
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HERE'S THE PORTABLE 


NEW OSCILLOSCOPE 


LIGHT, FLEXIBLE, INEXPENSIVE AND COMPLETE 


APOCKETSCOP 





@ So SMALL in size (4 x 6%" x 10°) 
@ So LIGHT in weight (534 Ibs.) 

@ So COMPLETE in performance 

@ So INEXPENSIVE in price 


@ Plus WIDE-ANGLE VISION: on 
shelf, on floor, on bench 


@ Pius RETRACTABLE LIGHT SHIELD: 
for increased visibility 


See the 
A 2” “pocket-size” POCKETSCOPE 
‘scope incorporating the at our exhibit 


cathode ray tube, ver- 
tical and horizontal 
amplifiers, linear time 
bese oscillator, syn- 
chronization means and 
self-contained power 
supply. 


Booth 51 

















WATER 


THERMOCOUPLES 






















. 


AIRCRAFT 
INDUSTRY 














ELECTRIC Company 


BANTA PLACE 
FAIR LAWN, N..J. 
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FOR 
DELIVERY: 


Contact your nearest job. 
ber. If he doesn’t have 


able, contact us direct. 


WATERMAN PRODUCTS CO. 
INCORPORATED. 


Phile. 25, Pa. 






MAN PRODUCTS 














| Time Switches 








Relays 


- Write 








————_—_— 
So 


AUTOMAT 


= ELECTRIC 
MANUFACTURING CO. 
MANKATO, MINNESOTA 

















the POCKETSCOPE avail. | 





| Cloth, 6x9%4 inches, 551 pages. Price $7.50. 

































































CAL ANALYSIS—By Wittiam N., Lacey. 7) 
MacMillan Company, New York, 1924. Cloth 
554x8% inches, 95 pages. Price $1.85. 

CENTIGRADE-FAHRENHEIT CONVER 
SION TABLE—Note Book EN-33(1). Leeds 4 
Northrup Company, Philadelphia, 1945. p 
5'%4x7¥% inches, 18 pages. 

FISHER GAS-ANALYSIS MANUAL 
Maryan P, Matuszax. Fisher Scientific 
Pittsburgh, Pa., Third Revised Edition. p 
7x9% inches, 64 pages. 

VAKUUMTECHNIK IM LABORATORIUN 
—By G. Morncn. R. Wagner Sohn, Weima; 
1937. Cloth, 534x9% inches, 218 pages. 

MODERN pH AND CHLORINE CONTROL 
W. A. Taylor & Company, Baltimore, Md., 193) 
Paper, 65 pages, 514x7% inches. 

REVISED TAG MANUAL FOR INSPE, 
TORS OF PETROLEUM — Edited by R. y 
Witnetm. C. J. Tagliabue Mfg. Co., Brooklyn, 
N. Y., 1930. Cloth, 5x8 inches, 132 pages. 

MANUAL OF LABORATORY GLASS 
BLOWING—By R. H. Warauicut. Chemical Pyb 
lishing Co., Inc., Brooklyn, N. Y. 1943. Cloth, 
5%4x8% inches, 90 pages. Price $2.50. 


METEOROLOGY 


AN ILLUSTRATED OUTLINE OF WEATH. 
ER SCIENCE—By Cuartes WILitam Barer 
Pitman Publishing Corporation, New York, 1943 
Cloth, 6x9%4 inches, 248 pages. Price $2.75. 

HANDBOOK OF METEOROLOGY—By F. 
A. Berry, Jr., E. Bottay and Norman R. Berns. 
McGraw-Hill Book Company, Inc., New York 
City, First Edition 1945. Leatherette, 534x9¥% 
inches, 1068 pages. Price $7.50. 

METEOROLOGY WITH MARINE APPLI 
CATIONS—By Wituiam L. Donn. McGraw-Hill 
Book Company, Inc., New York City, First Edi 
tion 1946. Cloth, 6x9% inches, 465 pages. Price 
$4.50. 

METEOROLOGY THEORETICAL AND AP 
PLIED—By E. W. Hewson anv R. W. Lonc 
LeY. John Wiley & Sons, Inc., New York, 1944 
Cloth, 5%4x854 inches, 468 pages. Price $5.00 

METEOROLOGY — Parts 1-2. International 
Textbook Company, Scranton, Pa., 1943. Leather. 
ette, 5x754 inches, 105 pages. Price $1.10. 

WEATHER AND WEATHER INSTRU 
MENTS FOR THE AMATEUR—By P. R 
Jameson. Taylor Instrument Cos., Rochester, 
N. Y., Third and Revised Edition, 1923. Leath 
erette, 5x8 inches, 139 pages. 

DATA BOOK—By J. C. Srevens. Leupold & 
Stevens Instruments, Portland, Oregon, Fourth 
Edition. Paper, 54%x8 inches, 144 pages. 


a per 


By 
Co., 


aper 


MISCELLANEOUS 


SYMPOSIUM ON QUARTZ OSCILLATOR 
PLATES. Reprinted from American Mineral 
ogist 30; 205-468, 1945. Journal of the Mineral- 
ogical Society of America. Paper, 263 pages 
6x9 inches. 

BIBLIOGRAPHY AND ABSTRACTS ON 
ELECTRICAL CONTACTS. American Society 
for Testing Materials, Philadelphia, 1944. Cloth, 
6x9%4 inches, 137 pages. 

GAS ANALYSIS & TESTING OF GASEOUS 
MATERIALS—By V. J. Atttert. American 
Gas Association, Inc., New York, First Edition, 
1945. Cloth, 6x9%4 inches, 567 pages. Price $7.50. 

HANDBOOK OF THE PETROLEUM IN. 
DUSTRY—By S. S. Ampursxy. Taylor Instru 
ment Companies, Rochester. Cloth, 734x11 inches, 
192 pages. 

JEWELRY GEM CUTTING, AND METAI 
CRAFT—By Wiii1am T. Baxter. McGraw-Hil 
Book Co., Inc., New York, Revised Edition 
1942. Cloth, 51%4x8 inches, 287 pages. Price $3.00 

PRAXIS DER MAGNETISCHEN MESSUN 
GEN—By R. Bocx. Verlag Gebruder Borntrae- 
ger, Berlin, 1942, Available from Edwards Broth 
ers, Inc., Ann Arbor, Mich. Cloth, 51x84 
inches, 138 pages. Price $3.25. 

NETWORK ANALYSIS AND FEEDBACK 
AMPLIFIER DESIGN—By Henprix W. Bove 
D. Van Nostrand Co., Inc., New York, 1945 





A MANUAL OF MECHANICAL MOVE 
MENTS—Edited by Witt M. Crarx. Garden 
City Publishing Co., Inc., Garden City, N. Y., 
1943. Cloth, 5'4x8 inches, 254 pages. Price $1.98. 

FLUORESCENT LIGHT AND ITS APPLI 
CATIONS—By H. C. Dake and Jack DeMeEnN1 
Chemical Publishing Co., Inc., Brooklyn, N. Y.. 
1941. Cloth, 5%4x8% inches, 256 pages. 

ULTRA-VIOLET LIGHT AND ITS APPLI 

































APPLICATIONS 


THE NEW X-PRESS PRESSURE SWITCH by DsAPHLEX permits closer 
control of higher pressures than has yet been possible. Adjustable and 





sensitive from 50 to 5000 pounds per square inch of gas or liquid pressures, 


the X-Press is unusually compact and sturdy. 


DESIGN CHARACTERISTICS 

Operating pressure range 50 to 5000 psi. 

Operating pressure differential less than 10% over entire range. 

Instant dial adjustment at operating pressures. 

Operates on pneumatic or hydraulic pressure impulses. 

Sensitive and accurate within 14 of 1% over entire range. 

Compact: only 314” long x 2” wide by 4” high; weighs only 23% Ibs. 
Enclosed snap action contacts; dustproof and splashproof. 

Rugged: will withstand rough handling and surge pressures up to 6000 psi. 
Threaded pipe pressure connection ; Amphenol or conduit electrical connection. 


The X-Press is but one of a complete line of pressure operated switches by DIAPHLEX. 
alarm signal. Obvious uses are on large This division of Cook Electric Company is devoted to the design and production 
of precision products operated by the flexure of Cook’s patented Spring-Life Bel- 
lows Diaphragms. You are invited to discuss your pressure control problems with 
equipment, machine tools, high-pressure the nearest Cook field engineer, or to write for further information. Please outline 
your requirements, and request Booklet 603 


The DIAPHLEX X-Press Pressure Switch 
opens new fields to designers and users 
of heavy hydraulic presses, pneumatic 
tools, machinery and high-pressure 


equipment. It can be used to control ac- 


COND Uh WN = 


tual operation, to. monitor protective de- 


vices, to actuate a safety warning or 


drop hammers, draw presses, forging 





process equipment and pipelines. Per- 





haps the requirements. of your plant or 


products will suggest others. 











division of COOK ELECTRIC COMPANY Chicago 14 


Sales and engineering offices in principal cities. 
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UPPER JEWEL SUPPORT 








CERAMIC POINTER STOPS J 





CONTROL SPRINGS 





ALNICO MAGNET 





v 


BALANCE 

— WEIGHTS 

MAGNETIC 
SHUNT 





EXTRA LARGE 
m= CLEARANCE SPACE 
FOR MOVING COIL 





CORE PIECE 








LOWER JEWEL SUPPORT 





PRECISION MACHINED 
POLE PIECES 


1. MAGNETS OF ALNICO, the most stable magnetic material available, are used in 
‘all DC instruments. 


2. LARGE CLEARANCES, between core, moving coil, and magnet pole pieces assures 
freedom of movement by eliminating sticking due to moving element rubbing on 


adjacent parts. 
JEWEL SUPPORTS are machined and assembled with aid of precision gauging fix- 
tures to maintain perfect alignment. 


CONTROL SPRINGS are fabricated from the highest quality phosphor bronze. 


4. 
5. CERAMIC POINTER STOPS are used to prevent damage to the ‘pointer due to 
accidental application of sudden overloads. 


6. BALANCE WEIGHTS of helical type phosphor bronze are used to balance the 
moving element, so formed as to eliminate slipping or shifting. 


7. MAGNETIC SHUNT is standard equipment on each DC instrument, insuring uniform 
damping characteristics. 


All ranges AC and DC are available in 24%”, 34”, 4¥2” sizes, both rectangular. and 
round case styles. Inquiries for complete information and engineering service are 
solicited. 


BURLINGTON INSTRUMENT COMPANY 
214 Fourth Street ‘ BURLINGTON, IOWA 
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CATIONS—By H. C. Dake and Jack Dr\-y. 
Chemical Publishing Co., Inc., Brooklyn, Y 
1942, Cloth, 5%x8%4 inches, 209 page: 

THE ENGINE INDICATOR—~IT< ; 
SIGN, THEORY AND SPECIAL APPr ic, 
TIONS—By K. J. DeJunasz. Instruments p,,, 
lishing Co., Pittsbuigh, 1934. ‘Cloth, 5 
inches, 243 pages. Price $2.00. 

MANOMETRIC METHODS AS APP] 
TO THE MEASUREMENT OF CELL RFs 
RATION AND OTHER PROCESSES—Ry wy, 
corm Drxon. Macmillan Company, New 
Second Edition, 1943. Cloth, 5x754 inch 
pages. 

DER ELEKTRISCHE STROM IM Ho 
VAKUUM UND IN GASEN—By Jos 
Dosse and Grorc MierpEL, Verlag S,. | 
Leipzig, 1943. Available from Edwards Brother: 
Inc., Ann Arbor, Mich. Cloth, 534x9 inches, 3; 
pages. Price $9.00. 

INDUSTRIAL PHOTOREPRODUCTION—4 
Reference List of Articles and Books. Eastma; 
Kodak Company, Rochester, New York. Pape; 
53%4x8% inches, 8 pages. 

PHOTO-ELECTRIC AND SELENIUy 
CELLS—By T. J. Fre.pinc. Instruments Py} 
lishing Co., Pittsburgh, 1935. Cloth, 434x7¥ 
inches, 140 pages. 

GAS AND FUEL ANALYSIS FOR ENG] 
NEERS—By Avcustus H. Gri. John Wiley 4 
Sons, Inc., New York, Eighth Edition, 1917 
Cloth, 5x7%% inches, 145 pages. Price $3.5 

DIAMOND AND GEM STONE INDUSTRI] 
AL PRODUCTION—By Pavt_ Gnropzinsx: 
N.A.G. Press, Ltd., London, 1942. Cloth, 5 
85% inches, 256 pages. 

AUTOMOTIVE ENGINE TESTING — p, 
Foster M. Gruser. Pitman Publishing Cor; 
New York, 1940. Cloth, 6x9%4 inches, 441 pages 
Price $5.25. 

METHODS OF AIR ANALYSIS — THIRD 
EDITION—By J. S. Hatpane. Charles Griffin & 
Company, Ltd., London, 1920. Cloth, 5x7! 
inches, 137 pages. Price $3.50. 

HAWKINS’ INDICATOR CATECHISM—By 

Hawkins. Theo. Audel & Co., New York 
City, 1903. Cloth, 51%4x8% inches, 167 pages 

PROFESSOR COKER’S PHOTO-ELASTI( 
APPARATUS FOR DETERMINING THE DIS 
TRIBUTION OF STRESS IN STRUCTURAI 
AND MACHINE MEMBERS. Adam Hilger, 
Limited, London, England, 1931. Paper, 6x9!; 
inches, 32 pages. 

FLUORESCENCE AND PHOSPHORES 
CENCE—By E. Hirscurarr. Chemical Publish 
ing Co., Inc., New York, First American Editio: 
1939. Cloth, 4x634 inches, 130 pages. 

X-RAYS IN RESEARCH AND INDUSTRY 
—By H. Hirst. Chemical Publishing Co., Inc., 
Brooklyn, N. Y., 1943. Cloth, 434x7% inches 
127 pages. Price $2.50. 

M.K.S. UNITS AND DIMENSIONS—By G 
E. M. Jauncey and A. S. Lanosporr. The Ma 
Millan Company, New York, 1940. Paper, 5121 
8% inches, 62 pages. Price $1.40. 

INGENIOUS MECHANISMS FOR DESIGN 
ERS AND INVENTORS—By Franxuin |) 
Jones. Industrial Press, New York City, 193( 
Vol. I. Cloth, 6x9%4 inches, 536 pages. Vol. II 
538 pages. Price $8.00 for 2 volumes. 

GEMS AND GEM MATERIALS—By E. H 
Kraus and C. B. Stawson. McGraw-Hill Bool 
Co., Inc., New York, Fourth Edition, 1941. Clot! 
5%4x8% inches, 287 pages. Price $3.50. 

THE ABC OF pH CONTROL. LaMotte Chem 
ical Products Company, Baltimore, Md., Sixth 
Edition, 1930. Paper, 7x10% inches, 133 pages 

INSTRUCTIONS FOR USING A _ BOX 
COMPASS. Leupold & Stevens Instruments 
Portland, Oregon, Third Edition. Paper, 4x 
inches, 12 pages. 

ELECTRICAL COUNTING — By W. B 
Lewis. Macmillan Company, New York, 1943 
Cloth, 5%x8% inches, 144 pages. 

PRUEFANSTALT FUR FEUERFESTE MA 
TERIALIEN—By L. Litinsxy. Verlag Ott 
Spamer, Leipzig, 1930. Cloth, 5%4x8% inches. 
127 pages. 

SCIENCE EXPERIENCES WITH INEX 

PENSIVE EQUIPMENT — By Cartton Jonny 
Lynpe. International Textbook Co., Scranton, 
Pa., 1939. Cloth, 5%x8 inches, 258 pages. Pric: 
$1.60. 
SCIENCE EXPERIENCES WITH HOME 
EQUIPMENT—By C. J. Lywnoe. Internationa! 
Textbook Co., Scranton, Pa., 1937. Cloth, 5'%4x® 
inches, 226 pages. Price $1.60. 
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| cENT STORE EQUIPMENT — By Carton 
5 Jo 


| ee 
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un Lynpve. International Textbook Company, 
Cloth, 54%x8 inches, 








Scranton, Pa., 1941, 
pages. Price $1.60. 
RELAY ENGINEERING — By Cnartes A. 


ges. Price $3.00. 


GLASS: THE MIRACLE MAKER—By ©. J. | 


purus. Pitman Publishing Corporation, New 
York, 1941. Cloth, 6x9 inches, 424 pages. Price 
$5.00. 

LUMINESCENCE OF LIQUIDS AND 
sOLIDS AND ITS PRACTICAL APPLICA 
TIONS—By Peter PRINGSHEIM AND MaArceEL 
Vocet. Interscience Publishers, Inc., New York, 
1943. Cloth, 6x9%%4 inches, 201 pages. Price $4.00. 

MOTION STUDY—By H. C. Samrrter. Pitman 


Publishing Co., New York, 1941. Cloth, 514x8% | 


inches, 152 pages. Price $1.75. 


} 
PERMANENT MAGNETS (National Bureau | 
of Standards)—By RayMonp L. Sanrorp. Gov- | 


ernment Printing Office, Washington, 1944. 
Paper, 534x914 inches, 39 pages. 

AN INTRODUCTION TO NAVIGATION 
AND NAUTICAL ASTRONOMY—By WILt1AM 
Suute, WILLIAM SuHrrK, Georce Porter and 
Courtenay Hemenway. The MacMillan Company, 
New York, 1944. Cloth, 534x85 inches, 457 pages. 
Price $4.50. 

X-RAYS IN PRACTICE—First Edition—By 


Wayne T. Sprovutt. McGraw-Hill Book Co., New 


York, 1946. Cloth, 6x9 inches, 615 pages. Price 
$6.00. 

EBULLIOMETRIC MEASUREMENTS—By 
W. Swrerostawsk!, Reinhold Publishing Corp., 
New York, 1945. Cloth, 6%4x9%4 inches, 228 
pages. Price $4.50. 

GEAR TABLES FOR 1.68” WIRE SERIES— 
Circular No. G37. The Van Keuren Co., Water- 
town, Mass., 1945. Paper, 6x9 inches, 16 pages. 

FRACTIONAL HORSEPOWER ELECTRIC 
MOTORS — Cyrit G. Vetnotr. McGraw - Hill 
Book Company, Inc., New York, First Edition, 
1939. Cloth, 534x9 inches, 431 pages. Price $4.00. 

WATSON CENTENARY 1837-1937—W. Wat- 
son & Sons, Ltd., London, 1937, Paper, 7x9%4 
inches, 40 pages. 

PRECIOUS AND SEMI-PRECIOUS STONES 
—By Micwaet Wetnstetn. Sir Isaac Pitman & 
Sons, Ltd., London, Third Edition, 1939. Cloth, 
514x834 inches, 184 pages. Price $3.00. 

FLEXIBLE SHAFT HANDBOOK — S. S. 
White Dental Mfg. Co., Industrial Division, New 
York. Second Edition, 1944, Leatherette, 5%x 
8% inches, 256 pages. 

HIGH VACUUM TECHNIQUE—By J. Yar- 
woop. John Wiley & Sons, Inc., New York, Sec- 
ond Edition, 1945. Cloth, 6x9 inches. 140 pages. 
Price $2.75. 

RELAY DEVICES AND THEIR APPLICA- 
TION TO THE SOLUTION OF MATHEMAT- 
ICAL EQUATIONS—Vol. I. Vol. II—Diagrams. 
By H. Zresnorz. Askania Regulator Co., Chicago, 
1940. Paper, 4%4x8 inches, 44 pages. Vol. II 
30 pages. 


OPTICAL MEASUREMENTS 

SHOP MEASUREMENTS WITH LIGHT 
WAVES TO ONE MILLIONTH OF AN INCH 
—Acme Scientific, Div. of Acme Industrial Com- 
pany, Chicago. Paper, 814x11 inches, 16 pages. 

THE MICROSCOPE—By R. M. ALten. D. 
Van Nostrand Co., Inc., New York, 1940. Cloth, 
6x9% inches, 286 pages. Price $3.00. 

ULTRAVIOLET IN SCIENCE AND INDUS. 
TRY—Alpine Press, Inc., Newark, N. J. Paper, 
8%4x11 inches, 24 pages. Price 50c. 

ANSCO SWEET DENSITOMETER—Ansco, 
Binghamton, New York. Paper, 514x7% inches, 
13 pages. 

THE MICROSCOPE IN ELEMENTARY 
CAST IRON METALLURGY—By Roy M. 
Aten. American Foundrymen’s Association, 
Chicago, 1939. Cloth, 6x9%4 inches, 143 pages. 
Price $3.00. 

INFRARED SPECTROSCOPY — Industrial 
Applications and Bibliography—By R. BowLtnc 
Barnes, Rosert C. Gore, Urner Lipper and 
Van Zannor Wrttrams. Reinhold Publishing 
Corp., New York, 1944, Cloth, 6x9%4 inches, 236 
pages. Price $2.50. 

THE MICROSCOPE THEORY AND PRAC- 
TICE—By Conrap Becx. R. & J. Beck, Ltd., 
London, 1938. Cloth, 51%4x8% inches, 264 pages. 

THE MICROSCOPE—By Conran Beck. R. & 
J. Beck, Ltd., London, 1923. Cloth, 5%4x8% 











256 | ae: 


: PACKARD. Struthers-Dunn, Inc., Philadelphia, Pa., | 
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OS Gillantine 
ELECTRONIC VOLTMETER 


‘For every requirement 





ALL MODELS HAVE THE 


SIMPLIFIED 
LOGARITHMIC 
SCALE 


STANDARD 
Model 300 





















Ideal for the Accurate measure- 
ment of AC voltages in the Audio, 
Supersonic, Carrier Current and 
Television ranges. 


Use of Logarithmic voltage scale as- 
sures uniform accuracy of reading 
over whole scale while permitting 
range switching in decade steps. 


Each Voltmeter equipped with an 
output jack so that the instru- 
ments can be used as a high- 
gain stable amplifier. 





SPECIFICATIONS 
MODEL 300 Model 304 
R-F 
RANGE—.001 to 100 volts. VOLTMETER 


FREQUENCY—10 to 150,000 cycles. 
ACCURACY—2% at any point on scale. 
AC OPERATION—1 10-120 volts. 


MODEL 304 


RANGE—.001 fo 100 volts. 
FREQUENCY—30 c.p.s. to 5.5 megacycles 
ACCURACY—0O.5 DB. 

AC OPERATION—1 10-120 volts. 


MODEL 302 


RANGE—.001 to 100 volts 
FREQUENCY—5 to 150,000 cycles. 
ACCURACY—2% at any point on scale. 
DC OPERATION If. d batteries. 


Send for Bulletin for further description 


beak 





Model 302 
BATTERY 
OPERATED 


BORATORIBS, INC. 
| JERSEY, U.S.A. 
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You’re 
FACE TO FACE. 
WITH ALL | 
THE FACTS 


At a glance, the face of this CORBIN Tachometer will tell you | ; 
the number of TONS PER HOUR, TONS IN BATCH and TOTAL ‘' 
TONS up to that time. Whether you’re counting tons or cases, 
bottles, bales . . . or measuring in lengths, or counting revolutions. . . 
Corbin can engineer a Corbin Tachometer to meet your requirements. 
You can depend on a CORBIN Tachometer to give you the facts 
face to face . . . to respond instantly, operate smoothly without 
lubrication, and last for years — and years. 









No guesswork when you use 
a CORBIN Tachometer. 





SPECIALISTS IN 


INSTRUMENTS 


HIGH FREQUENCY 






GALVANOMETER AND INSTRUMENT SUPPLIES 
MIRRORS INDUSTRIAL “GG 
ELECTRICAL Be 
~ BRILLIANT ELECTRONIC/ (Xt —¥ 
FIRST SURFACE Lab Standards 
Portable, Panel 
CYLINDERS Switchboard 
Special 


SPHERES 
FLATS 


ANY DESIRED 

FOCAL LENGTH 

SIZE THICKNESS 
QUANTITY 


RAPID DELIVERY 


from EXTENSIVE STOCKS of a 
complete line of high quality 


Voltmeters © Ammeters 
Industrial Analyzers 
Ohmmeters ® Frequency Meters 
Bridges (Wheatstone) 
Megohmmeters @ Pyrometers 


Extremely Close Tolerances 
Every Mirror Guaranteed 





hic a Datoary th gone Reese tne ar 
ON TECHNICAL Write for descriptive Bulletins 
HOUST 
LABORATORY FLECTRO-TECH 


2218 BRANARD 


id HOLE. i 
HOUSTON 6, TEXAS Equipment Co 


119 LAFAYETTE ST.. NEW YORK 13, NY 











Page 568—J nstruments—Vol. (9 


















| inches, Part I, 144 pages; Part II, 231 pa 

| Price 2/6. 

| OPTICAL INSTRUMENTS—By Eanir p 
Brown. Chemical Publishing Co., Inc., Brooklyn 
N. Y., 1945. Cloth, 5%x834 inches, 567 page; 
Price $10.00. 

| MAJOR INSTRUMENTS OF SCIENcr; 

| AND THEIR APPLICATIONS TO CHI MIS. 
TRY—By R. E. Burk and Ontver Growin 

| Interscience Publishers, Inc., New York, 194: 

| Cloth, 6x9!4 inches, 151 pages. Price $3.50, 

| THE ELECTRON MICROSCOPE—By ©. fp 

| Burton and W. H. Kout, Reinhold Pub! 
Corporation, New York, Second Edition, 
Cloth, 6x9% inches, 325 pages. Price $5.1 

THE PHYSICAL EXAMINATION OF MET 
ALS, Vol. 1: Optical Methods—By Bruce Cua. 
MerS. Longmans, Green & Co., New York, 1939 

Cloth, 5%x8%% inches, 181 pages. Price $4.09. 

THE MUNSELL COLOR SYSTEM—By 7 
M. Cretanp. Munsell Color Co., Baltimore, Md, 
1937. Paper, 6x9 inches, 21 pages. 

MUNSELL MANUAL OF COLOR—By F. G. 
Cooper. Munsell Color Company, Baltimore, Md, 
1941. Paper, 544x7% inches, 33 pages. 

FLUOROCHEMISTRY — By Jack DeMenr. 
Chemical Publishing Co., Inc., Brooklyn, 1945. 
Cloth, 5%x8% inches, 796 pages. Price $14.59. 

PHOTOMICROGRAPHY—AN INTRODUC 
TION TO PHOTOMICROGRAPHY WITH 
THE MICROSCOPE—Eastman Kodak Company, 
Rochester, 14th Edition, 1944. Cloth, 6x84 


Res 


Hing 


y 


| inches, 174 pages. Price $2.00. 


SPECTROGRAPHY —A General Reference 
List of Articles and Books. Eastman Kodak Com 
pany, Rochester, N. Y. Paper, 534x8'%4 inches, 1¢ 
pages. 

MUNSELL OSTWALD COLOR SYSTEMS— 
General Printing Ink Corporation, New York. 
Paper, 4x5 inches, 24 pages. 

ELECTRON-OPTICS — By Pavut Harscurx 
American Photographic Publishing Co., Boston, 
1944. Cloth, 6x9%4 inches, 161 pages. Price $3.0( 

OPTICS AND SERVICE INSTRUMENTS 
His Britannic Mayesty’s StaTIonery Orricer 
Chemical Publishing Co., Inc., Brooklyn, N. Y., 
1941, Cloth, 5%x8%4 inches, 128 pages. Price 


| $1.75. 


ELEMENTS OF METALLOGRAPHY-—I. ¢ 
S. Srarr. International Textbook Company, 
Scranton, Pa., 1935. Cloth, 5x75 inches, 68 


pages. 

FUNDAMENTALS OF OPTICAL ENGI 
NEERING—By Donatp H. Jacors. McGraw-Hill 
Book Co., Inc., New York, 1st Edition, 1943. 
Cloth, 5%4x8% inches, 487 pages. Price $5.50. 

KOLORIMETRISCHE ANALYSE—By Dz 
Bruno Lance. Verlag Chemie, Berlin, Germany, 
1941, available from Edwards Brothers, Inc., Ann 
Arbor, Mich. Cloth, 554x6% inches, 448 pages. 
Price $7.00. 

TEXTILE MICROSCOPY—By L. G. Lawrie. 
Ernest Benn Limited, London, 1928. Cloth, 74x 
9% inches, 144 pages, Price 25/. 

OPTISCHE MESSUNGEN—By Fritz Lows. 
Verlag Von Theodor Steinkopff, Leipzig, 1943. 
Available from Edwards Brothers, Inc., Ann 
Arbor, Mich. Cloth, 5%x8% inches, 242 pages. 
Price $5.00. 

THE MICROSCOPE AND ITS USE—By F. 
J. Munoz and H. A. Cuariprrer. Chemical Pub 
lishing Co., Inc., Brooklyn, N. Y., 1943. Cloth, 
5%x8% inches, 334 pages. Price $2.50. 

A COLOR NOTATION—By A. H. Muwse tt. 
Munsell Color Company, Inc.. Baltimore, Tenth 
Edition, 1946. Cloth, 5%4x7% inches, 74 pages. 

MUNSELL BOOK OF COLOR—Pocket Edi- 
tion. Munsell Color Company, Inc., Baltimore, 
1942. Binder, 3%4x6% inches, 42 pages. Price 
$48.00. 

THE MANUFACTURE OF OPTICAL 
GLASS AND OF OPTICAL SYSTEMS—Orp 
NANCE Dept., Document No. 2037. Government 
Printing Office, Washington, 1921. Cloth, 6x9% 
inches, 309 pages. Price $1.75. 

THE MICROSCOPIC ANALYSIS OF MET- 
ALS—By Frorts Osmonp. Charles Griffin & 
Company, Ltd., London, Third Edition, 1924. 
Cloth, 5%4x7% inches, 313 pages. Price $5.00. 

LENS-WORK FOR AMATEURS—By Henry 
Orrorp. Sir Isaac Pitman & Sons, Ltd., London, 
Fifth Edition, 1944. Cloth, 5x7%4 inches, 230 
pages. Price $2.00. 

INTRODUCTION TO CLINICAL PHOTO 
ELECTRIC COLORIMETRY. Photovolt Corpo- 
ration, New York City. Binder, 84x11, 92 pages. 

MIRRORS, PRISMS AND LENSES— By 
James P. C. Sovrnatt. Macmillan Co., New 
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, 68 Contains twelve terse, factual-laden 

GI pages of valuable data on the 

Hill } P ° : 

943, standard line of Superior Electric 

0. : : : 

De voltage control equipment. All information has 

cy” | | been brought up to date wherever design, 
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ges. electrical or mechanical features have been improved 

ne | | to meet more exacting requirements. 

Mex ; 

= Apparatus described in this bulletin includes all 
= types of POWERSTAT variable transformers, 

res, SECO Automatic Voltage Regulators and VOLTBOX a-c 

Fr. | power supplies. Operating and electrical 

ub- ee 

th, characteristics are clearly shown by charts 

” and schematic diagrams. Every design engineer, 

a laboratory technician, and purchasing agent needs 

di the product information contained in Bulletin 150. 
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THE PHILADELPHIA 
THERMOMETER 
COMPANY 


Announces the publication of 
their new catalog in three sections. 


Section I . . Industrial Thermometers 
Section Il. . Laboratory Thermometers 
Section Ill. Thermal Controls 


A copy of any or all sections 
will be sent you immediately upon request. 


THE PHILADELPHIA THERMOMETER COMPANY 


6th and Cayuga Streets 


Philadelphia 40, Pa. 








Cemented 
6 Sizes— 
From 220 
te 1000 
Watt 














ADJUSTABLE RESISTORS 
PROTECTED & UNPROTECTED 
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From .08 te si iDE-CONTACT RHEOSTATS 
25 amps. «PROTECTED & UNPROTECTED 























Unprotected Back Protected Vertical. 
Mounted Rotary ly Mounted Rotary 
Drive Rheostat. Drive Rheostat. 
PROTECTED and UNPROTECTED 
2 Sizee—500 & 625 Watt 


@ Write for Catalog No. 3 @ 


BALDWIN, L. I., N. Y. 











High precision OPTICAL PARTS 


for Research, Development 
or Production. 


s 
PARABOLIC or SPHERICAL 
Mirrors. 
* 

LENSES, PRISMS or related 
components for your 
visual, photographic 
or electronic 


requirements. 
e 


Natural or Synthetic 
CRYSTAL OPTICS. 
. 
Complete optical 
INSTRUMENTS. 


o 
Vacuum Coating of 
Optical Parts. 


John Unertl Optical Co. 


3551-3555 East Street 
Pittsburgh 14, Penna. 
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York, Third Edition, 1933. Cloth, 5x75 
806 pages. 

THE MICROSCOPE—Its Construction 
and Care. Spencer Lens Company, Buffalo, N. y 
1935. Paper, 444x5% inches, 64 pages. 

MIKROPHOTOGRAPHIE—By Grnna, 
Stave and Hersert Staupe. Akademisch . 
lagsgesellschaft, Leipzig, 1939. Available on 
Edwards Brothers, Inc., Ann Arbor, Mich. ( loth, 
534x8M% imches, 202 pages. Price $5.00. 

TEXTILES ON TEST—By H. Gorpow Sp. 
rripce. Chapman and Hall, Ltd., London, 
Cloth, 5x7% inches, 194 pages. 

THE PRACTICE OF SPECTRUM ANALY 
SIS WITH HILGER INSTRUMENTS~—} 
Twyman. Adam Hilger, Ltd., London, Fourth 
Edition, 1929. Paper, 644x9¥% inches, 38 pages 
Price 1s. 6d. 

PRISM AND LENS MAKING—By F. Twy 
maN. Adam Hilger Ltd., London, 1942. Cloth 
534x8% inches, 178 pages. 

THE MEASUREMENT OF COLOUR—B, 
W. D. Wricut. Adam Hilger, Ltd., London, 1944 
Cloth, 5%4x8% inches, 223 pages. Price $9.75 

ELECTRON OPTICS AND THE ELE 
TRON MICROSCOPE—By V. K. Zworyxin, G 
A. Morton, E. G. Ramperc, J. HIviier and A, 
W. Vance. John Wiley & Sons, Inc., New York 
1945. Cloth, 53%4x8% inches, 766 pages. Price 
$10.00. 


PHYSICAL TESTING 

MECHANICAL TESTING—By R. G. Bar. 
son and J. H. Hype. E. P. Dutton & Co., Ney 
York, 1931. Cloth, 554x8¥% inches, Vol. I, 4: 
pages; Vol. II, 446 pages. 

STATIC AND DY-NAMIC BALANCING 
Bear Manufacturing Company, Rock Island, I!! 
Paper, 8'4x11 inches, 16 pages. 

CONTROL OF SURFACE QUALITY — By 
James A. Broanston. Surface Checking Gage Co., 
Hollywood, Calif., Second Edition, 1945. Binder, 
5x7 inches, 59 pages. Price $8.00. 

PHYSICAL TESTING OF METALS AND 
INTERPRETATION OF TEST RESULTS—By 
H. D. Cuurcuitt. American Society for Metals, 
Cleveland, 1936. Cloth, 6x94 inches, 109 pages 
Price $2.00. 

ENGINEERING MATERIALS AND PROC 
ESSES—By Wma. Howarp Crapp and Donatp 
SHERMAN CLARK. International Textbook Com. 
pany, Scranton, Pa., 1st Edition, 1938. Leather. 
ette, 5%4x8% inches, 543 pages. Price $4.50. 

PRINCIPLES OF MAGNAFLUX INSPE( 
TION—By F. B. Doansg, Photopress, Inc., Chi- 
cago, Second Edition, 1941. Leatherette, 6x9% 
inches, 288 pages. Price $2.50. 

MAGNAFLUX AIRCRAFT INSPECTION 
MANUAL—By F. B. Doane and W. E. Tuomas. 
Photopress, Inc., Chicago, Second Edition, 1941. 
Cloth, 6x9%4 inches, 193 pages. Price $1.75. 

THE MECHANICAL TESTING OF MET- 
ALS AND ALLOYS—By J. Fietp Foster. Sir 
Isaac Pitman & Sons, Ltd., London, Third Edi- 
tion, 1942. Cloth, 534x834 inches, 317 pages. 
Price $5.00. 

MATERIALS TESTING MACHINES—By 
C. H. Grszons. Instruments Publishing Company, 
Pittsburgh, 1935. Cloth, 5x8 inches, 89 pages. 
Price $1.00. 

STRENGTH OF MATERIALS—By Harvey 
F. Grrvin. International Textbook Company, 
Scranton, Pa., First Edition, 1944, Leatherette, 
6x9 inches, 357 pages. Price $3.50. 

DYNAMIC AND STATIC BALANCE COR. 
RECTION AND HOW TO ELIMINATE VI- 
BRATION—Bulletin 200A. Globe Tool & Engi 
neering Co., Dayton, Ohio. Paper, 534x7% 
inches, 12 pages. 

STRENGTH OF MATERIALS—International 
Textbook Company, Scranton, Pa., 1944. Cloth, 
5x7% inches, 224 pages. Price $2.50. 

ENGINEERING MATERIALS—By Arrtnuz 
W. Juncr. Isaac Pitman & Sons, New York City, 
1929. Cloth, 5%x8% inches, Vol. I, 683 pages, 
price $7.50; Vol. III, 498 pages. Price: $8.50. 
HARDNESS—By D. Lannav. Nitralloy Cor- 
poration, New York City, First Edition, 1943. 
Paper, 6x9 inches, 105 pages. 

FAULT LOCATION IN CABLES — Note 
Book E-53-441. Leeds & Northrup Company, 
Philadelphia, 1943. Paper, 534x734 inches, 52 


es. 
MATERIALPRUEFUNG UND BAUSTOFF- 
KUNDE FUER DEN MASCHINENBAU—By 
Witty Muvetter. Verlag R. Oldenbourg, Berlin, 
1924. Paper, 6%4x9% inches, 370 pages. 
WERKSTOFFPRUEFUNG (METALLE)— 
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; py P. RiesENSAHM. Verlag Julius Springer, Ber- 


in, 1936. Paper, 6x9 inches, 65 pages. 

MECHANICAL TESTS FOR -ENGINEER- 
ING MATERIALS—Session 1935-36. By A. M. 
Roserts. Draughtsman Publishing Co., Ltd., 
London. Paper, 5%x8% inches, 89 pages. 

GENERAL TESTING METHODS AND TA- 
BLES FOR MINERAL OILS—By W. A. C. 
ScutueTeR. Refinery Supply Co., Tulsa, Okla., 
1920, Cloth, 434x634 inches, 99 pages. 

THE STARRETT BOOK FOR STUDENT 
MACHINISTS. The L. S. Starrett Company, 
Athol, Mass., 1941. Cloth, 434x7% inches, 184 
pages. Price 75c. 

A MANUAL IN THE TESTING OF MA- 
TERIALS—By Harry Tucker. International 
Textbook Company, Scranton, Pa., First Edition 
1937. Leatherette, 6x9 inches, 283 pages. Price 


$3.00. 

PRECISION MEASURING TOOLS—Catalog 
and Handbook No. 33. The Van Keuren Com- 
pany, Watertown, Mass., 1945. Leatherette, 6x9% 
inches, 160 pages. 

QUALITY CONTROL—A Handbook of Scien- 
tific Inspection—By Rosert J. Witxkre and Joun 
A. Harrincton. The DoAll Company, Minne- 
apolis, Third Edition, 1945. Leatherette, 6x9% 
inches, 140 pages. 

HARDNESS AND HARDNESS MEASURE. 
MENTS—By SaMvet R. WItuiaMs. American 
Society for Metals, Cleveland, 1942. Cloth, 6x9% 
inches, 558 pages. Price $7.50. 


RADIO 

TESTING RADIO SETS—By J. H. Reyner. 
Chapman & Hall, Ltd., London, Fourth Edition, 
1944. Cloth, 542x8% inches, 215 pages. Price 15 
shillings. 

DICTIONARY OF RADIO AND TELEVI- 
SION TERMS—By Ratrn Srrancer. Chemical 
Publishing Co., Inc., Brooklyn, 1941. Cloth, 5%x 
6% inches, 252 pages. 


SUPERSONICS 

DER ULTRASCHALL UND SEINE AN- 
WENDUNG IN WISSENSCHAFT UND 
TECHNIK—By Lupwic Bercmann. VDI—Ver- 
lag GMBH, Berlin, 1942, Available from Ed- 
wards Brothers, Inc., Ann Arbor, Mich. Cloth, 
5%4x8% inches, 445 pages. Price $9.50. 

ULTRASONICS AND THEIR SCIENTIFIC 
AND TECHNICAL APPLICATIONS—By Lup- 
wic BERGMANN, translated by H. Stafford Hat- 
field. John Wiley & Sons, Inc., New York. Cloth, 
5%4x8% inches, 264 pages. Price $4.50. 


SURVEYING 


ELEMENTARY SURVEYING—By Warren 
C. Taytor. International Textbook Company, 
Scranton, Pa., First Edition, 1939. Leatherette, 
4%4x7% inches, 236 pages. Price $2.25. 

ELEMENTS OF PHOTOGRAMMETRY—By 
Grorce D. WuitMore. International Textbook 
Company, Scranton, 1941. Leatherette, 5x7% 
inches, 136 pages. Price $1.75. 

GEODETIC SURVEYING—By Grorce D. 
WuitMore. International Textbook Company, 
Scranton, 1942. Leatherette, 434x754 inches, 285 
pages. Price $3.00. 

ESSENTIALS OF AERIAL SURVEYING 
AND PHOTO INTERPRETATIONS—By Tat- 
pert A. ApraMs.’ McGraw-Hill Book Company, 
New York, First Edition, 1944. Cloth, 5x7% 
inches, 289 pages. Price $3.25. 

ENGINEERING APPLICATIONS OF 
AERIAL AND TERRESTRIAL PHOTOGRAM- 
METRY—By B. B. Tatiey. Pitman Publishing 
Corp., New York, 1938. Cloth, 6x9%4 inches, 612 
pages. Price $10.00. 


WEIGHING 

WEIGHTS AND MEASURES ADMINIS- 
TRATION (No, 11 of the Handbook Series of 
the Bureau of Standards). Superintendent of 
Documents, Government Printing Office, Wash- 
ington, 1927. Cloth, 5x754 inches, 270 pages. 
Price 70c. 

WEIGHTS AND MEASURES—Report of the 
26th National Conference (Miscellaneous Pub- 
lication M157 National Bureau of Standards.) 
Government Printing Office, Washington, D. C., 
1937. Paper, 534x9% inches, 166 pages. Price 20c. 

STANDARDS OF WEIGHT AND MEAS. 
URE—Price List 64. Superintendent of Docu- 
ments, Washington, 24th Edition, 1937. Paper, 
5%x9 inches, 88 pages. 

DIE WAAGE IM WANDEL DER ZEITEN— 
By Aucust Kruum, W. Kramer & Co., Frank- 
furt, Germany, 1934. Paper, 6x8%4 inches, 32 
pages. 











It’s a Different KIND 











From the outside, a Helicoid Gage looks about 
the same as any other good pressure gage. 
Inside, it is unlike any other gage ever made. 

What's the difference? 

Well, for one thing, it has no spur 
gears. And the net result of that is 
the Helicoid Gage will maintain its 
guaranteed accuracy ten times as long as 
a conventional—type gage. 

That's only part of the story. The 
Helicoid Gage has at least four other 
exclusive superiorities. 

If you use any quantity of pressure 
gages, servicing them is a con— 
siderable item of expense. We 
can show you how to save, both 
on gage costs and service costs. 


that 











LET US SEND you complete 
information about Helicoid 
pressure gages. Write for 
our booklet DH-818. 


HELICOID GAGE DIVISION 
AMERICAN CHAIN & CABLE 


Bridgeport 2, Connecticut 


September 1946—Instruments—Page 571 








For the big ISA news: the “‘Instrumentation for 


ictiatiieent 


Tomorrow’’ Conference and Exhibit, see the Pro- 


gram Supplement in this issue following page 512. 


CHICAGO 
The next meeting of the Chicago Section, 
1L.8.A., will be held at the Merchants and 
Manufacturers Club on Monday, Oct. 7. The 
speaker will be William B. Warren, of Los 
Angeles, Cal., who will talk on “Applica- 
tions of the Unbonded Resistance Gage.” 
Hugh E, Ferguson, of the Peoples Gas Light 
& Coke Co., Chicago, will be Technical 
Chairman, 
—A. J. BuTuer, Sec’y 


CUMBERLAND 


The new officers and committee chairmen 
of the Cumberland Section, LS.A., are as 
follows: President, Robert N. Wilson; Sec- 
retary-Treasurer, Carl A. Lower; Program 


and Publicity Committee Chairman, Harold 
E. Bishop; Membership Committee Chair- 
man, Karl Taschenberger; Nominating 
Committee Chairman, Clyde Babst. The 
Executive Board is comprised of the Presi- 
dent, Secretary-Treasurer and Committee 
Chairmen. —CaRL A. Lower, Secretary 


PITTSBURGH 

The next meeting of the Pittsburgh Sec- 
tion ISA will be held at the Roosevelt Hotel 
on Monday, October 28th. Dinner will be at 
6:30 and the meeting will start at 8:00. 
Speaker for the evening will be A. A. 
Hejduk of the Meriam Instrument Co., 
Cleveland, whose talk will be entitled, 

“Manometer Applications in Industry.” 
—L. M. Susany, Sec’y 


Other Societies 





AKRON INSTRUMENT SOCIETY 
The Akron Instrument Society will resume 
meetings after the summer recess with a 
dinner meeting at Riley’s Tavern on Tues- 
day, September 24th. The speaker for this 


meeting will be Mr. Kermit Fischer, of 
Fischer and Porter Company, whose subject 
will be, “The Theory of the Rotameter and 
its Practical Applications.” 

Our society is looking forward confidently 
to its first full year, having been organized 
only last February. In this short time we 
have built up a membership of 70, with 56 
more who have indicated their intention of 
becoming members. An active Lecture Com- 
mittee has lined up excellent speakers and 
subjects for the entire year. 

A cordial invitation is extended to all 
those interested in instruments and instru- 
mentation to become members of our So- 
ciety. —FRED APPEL, JR., Secretary 





OAK RIDGE INSTRUMENT SOCIETY 


At the August meeting of the Oak Ridge 
Instrument Society the following officers for 
year 1946-47 were elected: President, A. V. 
Novok ; Vice-President, W. J. Greter ; Secre- 
tary, A. H. Fowler; Treasurer, D. M. Boyd; 
Executive Councillors, H. V. Fisher, R. E. 
Mitchell, and Jack Mahoney. 

Following the election Mr. D. M. Boyd 
gave a very interesting talk on the develop- 
ment of oil refinery instrumentation from 
the earliest plants to the modern catalytic 
cracking plants. 

The first annual business meeting and 
dinner will be held September 3, 1946 at 
7:00 P. M. in Grove Hall. 

Mr. Lawrence Dysart, engineer from 
Fulton Sylphon Co., Knoxville, Tennessee, 
will be guest speaker. 

—A. H. Fow er, Sec’y 





N. Y. SECTION AIChE HOLDS 
INSTRUMENTATION SYMPOSIUM 
The New York Section of the American 
Institute of Chemical Engineers will hold an 
“Instrumentation and Process Control Sym- 
posium” on Thursday, October 17, 1946, 
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afternoon and evening, at the Hotel Penn- 
sylvania, New York, N. Y. 


Registration will be at 12:30 P.M., Meet- 
ing — 1:30 P.M., Dinner — 6:30 P.M. The 
program follows: 

1. “Underlying Principles of Instrumen- 
tation and Process Control,” Ed S. Smith, 
Eclipse-Pioneer Division, Bendix Aviation 
Corporation. 

2. “Some Factors Affecting a Controll- 
able Process,” J. C, Peters, Leeds & Nor- 
thrup Company. 

3. “Designing a Controllable Distillation 
Process,” Dr, J. A. Patterson, Publiker In- 
dustries, Inc. 

4. “Instrumentation and Plant Design,” 
F. H. Trapnell, E. I, duPont de Nemours 
and Co. 

5. “New Developments in Instrumenta- 
tion,” H. D, Middel, General Electric Com- 
pany. 


The dinner speaker will be E. S. Lee of 
the General Electric Company whose sub- 
ject will be “Philosophy of Measurements.” 

The fee will be $6.00 for registration and 
dinner or $2.00 for registration only. Those 
wishing to attend are requested to pre- 
register by letter or phone before October 
11, 1946 with: G. K. Hickin, American Cy- 
anamid Company, 30 Rockefeller Plaza, New 
York 20, N. Y¥., Telephone—ClIrcle 7-0100— 
Ext. 254. 

—G. K. HICKIN 


TEXAS A. & M. OFFERS 
SHORT COURSE ON INSTRUMENTS 


The Agricultural and Mechanical College 
of Texas, at College Station, Texas, will offer 
their first short course on “Instrumentation 
for the Process Industries” on September 4, 
5 and 6, 1946. The course will be conducted 
as a seminar with lectures and discussions 
on the subject of automatic control. Co- 
operating with Texas A. & M. in the presen- 
tation of this course will be many industrial 
concerns manufacturing oil, gas, and chemi- 
cal products, Manufacturers of instruments 


SOCIETY OF 
AMERICA 


and automatic controls, likewise, are taking 
part by arranging to show educational ex. 
hibits, and provide capable lecturers fo, 
many of the sessions. 


The program will cover a wide variety of 
subjects making it of value to anyone who 
uses such instruments, especially to instru- 
ment, process design and operating engi- 
neers. Problems of instrument maintenanc 
will not be covered specifically in the lec- 
tures, but ample opportunity for the con- 
sideration of such problems will be provided 
in the discussion periods. The lectures wil! 
cover the subjects of measurement and con- 
trol of temperature, pressure and liquid 
level, time control, and other allied subjects 
The relationship between practice and basic 
control theory will be stressed. 


NACA POSITIONS OPEN 


The National Advisory Committee fo 
Aeronautics at Langley Field, Virginia, has 
openings for engineers and technicians to 
work on the design, development and appli- 
cation of instruments for use in its wind 
tunnels and other aeronautical research 
facilities. 

The Instrument Research Division at 
Langley Field has modern equipment and 
laboratory and shop facilities for work on 
mechanical, electrical, electronic and optical 
instrumentation. Inasmuch as its efforts are 
devoted to advancing the frontiers of aero- 
nautical science, the highest standards of 
accuracy and performance must be main- 
tained and the instrumentation must be of 
most advanced design. Currently, a large 
portion of the instrumentation is devoted to 
speeds considerably greater than the speed 
of sound and to the development of pilotless 
aircraft and guided missiles, 

There are openings for professional men 
ranging from a starting rate of $2644.80 per 
annum for men just out of college to $4902 
per annum for men with experience in 
instrument mechanics and instrument 
makers, ranging from $2034 per annum for 
men who have had a minimum of two years 
of experience, other than routine production, 
in construction, test, installation or main- 
tenance of mechanical, electrical, electronic 
or optical instruments to a $3090 per annun 
starting rate for first class journeymen. 





Sales Organization 


Needed to sell electronic 
device for sorting metals, 
using tribo-electrification 
method. State territory that 
can effectively be covered. 
Box 115, Instruments Pub- 
lishing Company, 1117 
Wolfendale St., Pittsburgh 
12, Pa. 
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swe LIQUIDOMETER cone 


36-27SKILLMAN AVE., LONG ISLAND CITY,IN.Y. 


u 
PRECISION DEW POINT INDICATOR 





The Alnor Dew Point Indicator is an 





ar easily handled, new instrument for rapid, accu- 


| rate determination of dew point, relative humid- 
| ity, grains moisture per lb., and latent heat of 
3 


; any non-corrosive gas. Outstanding advantages 
oa are the simple, rapid operation, and the fact that 
the indications take place in an enclosed observa- 
tion chamber. under conditions which can be 
controlled and reproduced. Indications may be 


accurately observed, reducing errors due to the 






| human element, and allowing consistent deter- 





5 4 (COS ee 





: a ae of 1 ° Pa 22 . | p - 
* CRE DISPLACEMENT = THCHES _minations by several observers. 


_ The Alnor Dew Point Indicator is a complete 
LINEAR tn pea unit, readily portable, and does not require ex- 


| @ NO FRICTION elite | 





| ternal cooling means or auxiliary apparatus. This 














TYPICAL APPLICATIONS instrument is available in two ranges, for dew 

@ EASY TO INSTALL POSITION INDICATORS ° 
4 @ WILL NOT WEAR OUT pint ores points between minus 20 F and room temperature, 
7 © Low cost ator and for dew points from minus 100 F to 0 F. 

Write for Information to ee. | Write for Bulletin 4017. 
P PRESSURE INDICATORS | 
S Illinois Testing Laboratories, Inc. 
ENGINEERING b ? 





420 NORTH LA SALLE STREET 
CHICAGO 10, ILLINOIS 








! 226 HARDING AVE., COLLINGSWOOD, N. J. 





September 1946—I nstruments—Page 573 



















IT’S 
RUPTUR 
PROOF!! 


Model 163 
Differential 
Pressure Type 
Indicator 


WITHSTANDS EXTREME 
OVERRANGING—AN 


exclusive feature of 


BARTON 


INDICATORS 
For Measuring 


RATE OF FLOW 


LIQUID LEVEL 
« 


DIFFERENTIAL 
PRESSURES 


Suitable for Static Pressures 
Up to 3,000 P.S.I. 


DIFFERENTIAL 
PRESSURE RANGES 


From 0-50 inches W.C. 
To 0-50 P.S.1. 
























@ Write for bulletin #11C3 describ- 
ing how the exclusive BARTON fea- 
tures prevent bellows rupture and 
assure accuracy and trouble-free 
operation under high operating 
pressures. 


BARTON 


INSTRUMENT CO. 


3500 Union Pacific Drive 
Los Angeles 23, Calif. 
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News 23 


In this department we report new literature pertaining to Instrumentation, received from the 
manufacturers. We urge readers to request ONLY those bulletins which will be 
them. Use the Postage-free Order Card on page 575. 


F Manutacturers 


terature 


of Value to f 





N-369 Appliance Temperature Tester. 
2-page 84%” X 11” Bulletin JRT-546 illus- 
trates and describes Model “60-JRT”’ ap- 
pliance temperature tester for checking 
operating temperatures of all types of 
refrigeration, gas and electric ranges. 
Instrument shows changes as they oc- 
cur and compensates for room tempera- 
ture, reads a.c. line power to 300 volts. 
J.B.T. Instruments Inc., New Haven §&8, 
Conn. 


N-370 Insulation Resistance Tester. 
2-page 8%” X11” folder Form IRTB 
illustrates and describes “Ideal” insula- 
tion resistance tester for checking a. c. 
or d. c. electrical equipment and having 
a range from 0 to 100 megohms. Instru- 


ment is entirely self-contained. Ideal 
Industries, Inc., Sycamore, III. 
N-371 Universal Rotameter. 4-page 


8%” X 11” bulletin pictures and describes 
the “SK Universal Rotameter.” Instru- 
ment has universal end-fittings that pro- 
vide for 25 different piping hook-ups, 
ean be turned to permit horizontal con- 
nections exactly 90° apart and may be 
installed in vertical pipe lines. Tube 
may be cleaned without taking meter 
or tube from pipe line. Schutte & 
Koerting Co., Philadelphia 22, Pa. 


N-372 Automatic Linear Dividing 
Machines. 20-page 8%” X11” Bulletin 
153-64, describes and illustrates com- 
pany’s newly expanded line of precision 
and production machines for rapid auto- 
matic ruling of linear scales in either 
the inch or metric system. The more 
common line patterns are illustrated and 
a table lists the extensive variety of 
spacings obtainable. Detailed specifica- 
tions are included. The Gaertner Scien- 
tific Corporation, 1201 Wrightwood Ave- 
nue, Chicago 14, Illinois. 


N-373 Darkfield Quebec Colony 
Counter. 4-page 7” xX 10” Bulletin M-84 
pictures and describes maker’s improved 
colony counter which reveals colonies of 
bacteria clearly against a dark back- 
ground. Illumination is uniform showing 
smaller colonies and assists in disting- 
uishing colonies from other structures 
without glare. Wolffhuegel, Stewart and 
Jeffers plates are available. American 
Optical Co., Buffalo 15, New York. 


N-374 Hand Tachometer. 2-page 814” 
xX 11” folder illustrates and describes O-Z 
hand tachometers with rotating gear 
shift and quintuple range. Instrument 
indicates accurately without timing or 
calculation, (1) r.p.m. right or left of 
shaft and spindles; (2) surface or. pe- 
ripheral speeds in f.p.m. right or left of 
pulleys, belts and drums; (3) speed vari- 
ations in fraction of a revolution; (4) 
belt slipping. O. Zernickow Co., 15 Park 
Row, New York 7, N. Y. 


N-375 Turn and Bank Indicator Tester. 
2-page 81%” x11” catalog sheet illus- 
trates and describes maker's 4-speed turn 
and bank indicator tester with test rates 
of 90°, 180°, 360° and 1080° per minute. 
Instrument mounting carriage is pro- 
vided with quick action spring clamps 
avoiding necessity of screw mounting 
and additional carriages can be mounted 
one above another to hold 4 or 6 instru- 


——, 


ments at one time. Ideal Labora; 
Tool & Supply Co., Cheyenne, W) 


N-376 Supersonics. Single-sheet § 
X11” bulletin discusses supersonics | 
general terms, briefly describes 
methods of wave-generation. G 
son & Co., 2 North Passaic Ave., Chat} 
N. J. 


N-377 Photoelectric Colorimeter {y, 
Nessler Tubes. 30-page 8%” X 11” bulk. 
tin pictures and describes “Mode! 
Lumatron” photoelectric colorimeter ; 
Nessler tubes. Instrument is designed 
pecially for water analysis and any oth 
tests requiring the accurate measur 
ment of faint colorations and _ turbij. 
ities. Photovolt Corporation, 95 Madis 
Ave., New York 16, N. Y. 


N-378 Megohm Meter. 814” 11” cat 
log sheet illustrates and describe, 
maker's “Model 1500” for measurement 
leakage resistance of insulating materi. 
als, condensers, coaxial cables, wiring 
harness, motor and transformer wini. 4 
ings. Tester may also be used for pro. 
duction checking of resistors and { 
moisture content determinations of wood 


sexed 


textiles, etc. Communications Measure. 
ments Laboratory, 120 Greenwich &t 
New York 6, N. Y. 

N-379 Switchboard Tachometer, 


Single-sheet 8%” X11” illustrates 
describes “Metron” indicating and con. 
trolling switchboard tachometers. Instrv- j 
ments are available in speed range 
from 1 to 100,000 r.p.m. and % to 10, 
f.p.m. Any number of heads for monitor. 
ing different machines from a singi 
location may be used. Head selection 
rotary switch. Metron Instrument C 
430 Lincoln St., Denver, 9, Colo. 


N-380 Selector Switches, 32-page 8% 
x 11” Catalog, Form 722 illustrates ani 
describes maker’s line of select 
switches, pressure switches and thern 
stats, for all electronic devices. Swit 
components are laminated phenolic 
steatite sections, cadmium or nick: 
plated metal parts, clips and contacts 0! 
silver-plated brass or solid silver. Cen 
tralab Div., Globe-Union Inc,, Milwaukee 
1, Wis. 


N-381 Thermometers, 4-page 8%” 
11” Bulletin No. 46-3 illustrates and de 









scribes the “Palmer, Red-Reading: 
Mercury” thermometers. This line feat 
ures an extruded brass case of V-shapei 
design, fume-resistant and dust-proo! 
with a double-strength glass shield eas 
ly removed for cleaning. Manufacture 
also offers complete modernization serv: 
ice for old thermometers. Palmer The! 
mometers, Inc., 2501 Norwood Ave., Cin: 
cinnati 12, Ohio. 


N-382 Sub-zero Processing. 4-p 4 £' 
8%” X 10%” catalog section illustrate 
and describes maker’s “Kold-Hold” cab: 
nets for temperature of 150° F. below 
zero for metal working plants, met 
lurgists and tool shops. Maker clai 
this temperature of —150°F. is the lowes 
commercially available at the present 
time. Unit is of horizontal type permit! 
ting ease of loading and unloading a1! 
type of material. Bowser Inc., Refrig- 
eration Div., Terryville, Conn. 
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N-383 Draft and Pressure Controllers. 
§-page 81%,” X 11” bulletin illustrates and 
describes maker's line of controllers in- 
cluding “Thermogage” flue-gas tempera- 
ture indicator, “Dampertrol’ operating 
from either draft or air pressure, “Steam- 
trol” operating from steam pressure and 
the “Lectricarm,” a float or step regu- 
jJator of almost unlimited applications. 
Cleveland Fuel Engineering Co., 606 
Williamson Bidg., Cleveland 14, Ohio. 

N-384 ‘Thermostatic and Pressure 
Switches. 24-page 8%” X 11” catalog con- 
tains bulletins illustrating and describ- 
ing maker’s thermostatic and pressure 
switches for temperature and pressure 
control in marine, industrial, aircraft and 
special applications. Specifications, 
mounting detail and engineering data 
are included. United Electric Controls 
Co., 69-71 A St., Boston 27, Mass. 

N-385 Resistance Thermometer. 10- 
page 7%” X 10%” Bulletin 230-A illus- 
trates and describes ‘“Pyrotron” an elec- 
trical resistance thermometer which re- 
cords as many ar four temperatures by 
continuous records on one circular 24- 
hour chart. Instrument is suitable for 
marine, mobile and other severe service 
where extreme vibration and motion are 
encountered. Bailey Meter Co., 1050 Ivan- 
hoe Rd., Cleveland 10, Ohio. 

N-386 Sensitive R. F. Voltmeter. Single 
sheet 814%” X 11” describes maker’s ‘“Mod- 
el 300 Electronic Voltmeter” with high- 
frequency limit extended to beyond 5 
megacyles. Instrument is claimed to 
fulfill need for voltmeter capable of in- 
dicating millivolts in television and m.f. 
intermediate frequency amplifier circuits. 
Ballantine Laboratories Boonton, N. J. 

N-387 Fractional Horse-power Motors 
and Generators. 12-page 8%” X11” bul- 
letin illustrates and describes “Elinco 
Type FB” motors and generators. Manu- 
facturing processes, general specifica- 
tions and performance charts for each 
individual type are included. Electric In- 
dicator Co., Stamford, Conn. 

N-388 Electronic Instruments and Ac- 
cessories. 32-page 814” X 11” Catalog “C” 
illustrates and describes maker's line of 
electronic equipment which includes Q 
meters, Q. X. checkers, Beat frequency 
generators, F. M. signal generators, 
U. H. F. Circuit checker, oscillators, in- 
ductors and transformers. Boonton Radio 
Corp., Boonton, New Jersey. 

N-389 Bench-type Induction Soldering 
Unit. 4-page 8%” X 11” bulletin pictures 
and describes portable bench-type induc- 
tion soldering unit, designed for use 
wherever production soldering of small 
metal parts and assemblies is part of the 
job, but useful in diverse fields such as 
instrument shops and laboratories. Mari- 
on Electrical Instrument Co., Manchester, 
New Hampshire. 

N-390 Variable Transformer. 4-page 
8%” x 11” Bulletin No. 30 illustrates and 
describes “Powerstat” variable trans- 
former with fuse protection, output re- 
ceptacle and input cord and plug for 
laboratory and shop use. Fuse is positive 
and instantaneous in action when a 
short occurs—there is no danger of re- 
cycling after cooling down. Superior 
Electric Co., Bristol, Conn, 

N-391 Machlett Technical Announcer. 
l6-page 7%” X 8%” issue of this house 
organ (designated as No. 46-4-22) pic- 
tures and describes numerous items of 
equipment available from this laboratory 
supply house and features an article 
“Thermometry — Three Hundred Fifty 
Years of Progress” by J. J. Moran of 
Kimball Glass Co. E. Machlett & Son, 
220 East 23rd St., New York 10, N. Y. 

N-392 Infrared Gas Analyzer. 8-page 
8%” X11” Bulletin No. 18 pictures and 
describes maker’s infrared gas analyzer, 
an infrared meter of high resolving 
power and zero dispersion. Instrument 
is of particular value in the petroleum, 
chemical and allied industries which re- 
quire continuous analysis of components 
in a gaseous stream. Baird Associates, 
34 University Rd., Cambridge 38, Mass. 


September 1946—Instruments—Page 575 


| 








GAERTNER 
PRECISION MEASURING INSTRUMENTS 


MICROMETER 
SLIDE 
COMPARATOR 


for accurate linear 
horizontal measurements 


(inch or metric) 


up to 4” (100mm) range 
reading up to .00005” (.001mm) 


The illustration shows one of our small comparators built up 
of a standard micrometer slide, microscope and support. 


Micrometer slides of various ranges and accuracies together 
with microscopes of different types and powers and a variety 
of supports can be furnished as listed in catalog M-138. 


These instruments are widely used in Inspection Depart- 
ments and Laboratories and often may take the place of 
more expensive measuring equipment. 


THE 


Send for Catalog M-138 


GAERTNER 


SCIENTIFIC CORP. 


1211 Wrightwood Ave., Chicago 14, U.S. A. 
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_ i ee. ae S61 Ge wn wnnnvnnnnnnnnnnnnnvnnnnnennnnnnnnnnnene 
Bradiey Laboratories, Inc. A4S International Resistance Co...... 522 
Brady Company, W. H............A46 J-B-T Instruments, Inc............. 534 
Bristol Company...... A31 Jerguson Gage & Valve Co.......... 544 
Brown Instrument Company......Al9 Johansson Div., Ford Motor Co...524 
Brush Development Co........... 753 estar Solder C8......------.---------- A44 
Burgess Battery Co.................530 Kieley & Mueller, Inc............... Al10 
Burling Instrument Co................546 


Burlington Instrument Corp...... 566 


Carson Micrometer Corp............. A30 
Chace Company, W. M............. A48 
Chart Production Company....... 528 
Chicago Metal Hose Corporation..A46 
Clarostat Manufacturing Co......... 551 
Ry i acdeenctcttipccncctnitl 547 
Conant Electrical Laboratories....537 
Concord Radio Corporation... 552 
Conofiow Corporation... A32 
Consolidated Engineering Corp...563 


Cook Electric Company............. 565 
Corbin Screw Corporation... 568 
Cramer & Co., R. W................... 525 


Davis Emergency Equipment 

bce * Tentevioniain ii 
Dillon & Co., inc., R. W.. ‘Aas, 515 
Du Mont Labs., Inc., Allen B...A41 
Durant Manufacturing Co... A48 


Electric Hotpack Co., Ine......... 544 
Electro-Mechano Co., The.......... 558 
Electro-Tech Equipment Co....... 568 
Electrons Incorporated... ia 

Engelhard, inc., Charles... 
Eppley Laboratory, Inc 
Equipolse Controls... 


Federal Products Corporation......A38 
Ferner Co., R. Y.. oaicieig 

Fischer & Porter Company. Daieainad A7 
Fish-Schurman Corporation.......... 520 








King Engineering Corporation....A36 
Krouse Testing Machine Co......... A36 
Landis & Gyr, Inc................ , 
Lectrohm, Inc... ‘ 

Leeds & Northrup ‘Company rr A50 





Lewis Engineering Company........ AS 
Linotone Corporation 521 
Liquidometer Corporation............ 573 
Littelfuse, Ime............. 





Macheth Corporation................. ..522 
Madison Electrical Products 

SING dinaniihaenigndccrctveectecsanpetnnee 543 

Mansfield & Green... A42 
a 1 es onatmmaine Company, 

aie 

aan Corporation nmi 547 


Mercold Corporation................... 
Meriam Instrument Co.. 
Mico Instrument Co................ 
yy a 
Regulator Co... side 
Mobile Refrigeration ‘Division = 561 
Moeller Instrument Co............. 
Moisture Register Co................ 


North American Mfg. Co............. 
Ohmite Manufacturing Co... 








Oster Mfg. Co., John... 


Palmer Thermometers, me. ee. 528 
Permo, Inc p 
Philadelphia Thermometer Co..... 





Pioneer Instrument Division.....517 
Pittsburgh Instrument & 


a 


Pomeroy Stereograph Co.......... 
Powers Regulator Co... 
Precision Thermometer & 
Instrument Co... A24 
Premier Metal Etching Company..560 
Production Instrument Co........ 515 





Pyrometer Instrument Co... 544 
Railway Express Agency... 535 
Rawson Electr. Instr. Co... 546 
Refinery Supply Co.................. A40 
Republic Flow Meters Co........... Al2 
Revere Corporation of America...525 
Rex Rheostat Company................ 570 
Ring Balance Instrument Co....... A38 
Roller-Smith Company.............. A25 
Schaevitz Engineering.............. ...$73 


Schauer Machine Company.......... 551 
Sehew ‘Os... Walks. Gib... 547 
Seedburo Equipment Co.............A42 


Shore Instrument & Mfg. Co._... 547 


Simpson Electric Co................A18 
Sola Electric Company................ 512 
Sorensen & Company, Inc......... Al6 
le PIR Sicchccetnniinnnn 51 


Standard Electric Time Co......... 520 
Statham Laboratories......... bands 

Sticht Co., Herman H....... 
Struthers-Dunn, Inc. 
Sturtevant Co., P. A. 





* Superior Electric Company........569 


Surty Manufacturing Co............ 523 


Tagliabue Division, C. J., Portable 
Products Corp...inside Front Cover 
Taylor Instrument memes 





Telechron, Inc.. ; 
Televiso Products, See A35 
Tenney Engineering Co...............543 
Thermo Electric Company........... 564 
Times Telephoto Equipment Co...A28 
Trimount Instrument Co...........558 
waa Equipment & Supply 


Triplett Electrical Instrument 
Co. 553 





Unerti Optical Co., John........... 570 
A ee 554 
United States Radium 

Cerporation ............................All 
Veeder-Root, Inc......................... 525 
Wallace & Tiernan — 

| PE a a ee A21 


Waterman Products Co 
Webber Gage Company................ 
Welller, Paul G...... ae ee 
Weksler Thermometer Company..A22 
Welch Scientific Company, W. M. 





Weston Electrical Instrument 
Corp. 
Wheelco Instrument Company....555 
Wilmotte, Inc., Raymond M....... A20 
Winslow Company, The............... 
Worley Jewel Co., John... an 
Wrigley Jr. Co., Wm................. 


Zenith Optical Laboratory.......... 550 








TEMPERATURE 
REGULATORS 


Fuels. any 
Slarts Uith 
CONTROL 


—— — 


Usea Powers No. 11 Tempera- 
tureIndicating Regulator when 
you want the advantages of an 


easy- 


to-read dial thermometer 


combined with a dependable 
self-operating regulator. The 
dial thermometer gives a visual 


check on the performance of 
the regulator and makes it easy 
to adjust for the required op- 
erating temperature. Various 
dials and ranges are available. 
Is Easy To Install— because both 
the thermometer and the regu- 
lator operate from the same 
thermal system—only one 
tapped opening is required. 
Write for Circular 2511 


THE POWERS REGULATOR CO. 
2734 Greenview Avenue, Chicago 14, lilinols 
231 E. 46th St., New York 17, N. Y.—Offices 
tn 47 Cities. . . See your phone directory. 

7° 





FIRST GLASS 


PERMIT Wo. (441 
(See. 510, P.L. &R.) 


PITTSBURGH, PA. 
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OVER 50 YEARS 


TEMPERATURE AND HUMIDITY CONTROL 
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INSTRUMENTS PUBLISHING COMPANY, 
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Pittsburgh 12, Pa. 
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